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PiispH 1 2.4-Th iflritazine Derivatives: their Prfnantion an<J >JSg 
FlPinOFTH P INVENTION 

5 The present invention relates to fused 1 ,2,4-thiadia2ne derivatives, to mettiods for their 
preparation, to composltons comprising the compounds, to the use of these compounds 
as medicaments and their use in therapy e.g. m the treatment of (fiseases of the central 
nervous system, the cardiovascular system, the pulmonary system, the gastrointestinal 
system and tiie endocrinological system. 

RAf^KGROi lNn nP THE INVENTION 

Potassium channels play an important role in the physiological and pharmacological 
control of cellular membrane potential. Amongst the different types of potassium channels 

1 5 are the ATP-sensitive (Katp-) channels which are regulated by changes in the intracellular 
concentration of adenosine triphosphate. The K^w-channels have been found in cells firom 
various tissues such as cardiac ceBs, pancreatic crfis, skeletal musdes, smooth muscles, 
central neurons and adenohypophysis cells. The channels have been assodated with 
diverse cellular functions for example honnone secretion (insulin from pancreatic beta- 

20 cells, grwrth honnone and prolactin from adenohypophysis cells), vasodilation On smootii 
musde cells), cardiac action potential duration, neurotransmitter release in ttie cential 
nervous system. 

Modulators of the K^TP-channels have been found to be of importance for ttie treatment of 
25 various diseases. Certain sulphonylureas which have been used for the treatment of non- 
insunn-dependent diabetes mellttus act by stimulating insulin release tiirough an inhibition 
of the l<ATP -channels on pancreatic beta-cells. 

The potassium channel openers, which comprise a heterogeneous group of compounds. 
30 have been found to be able to relax vascular smootii musdes and have therefore been 
used for the treatment of hypertension. 

In addition, potassium channel openers can be used as bronchodilators in ttie ti-eatment t 
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asthma and various other diseases." 

Furthermore, potassium channei openers have been shown to promote hairgrowth. and 
have been used for the treatment of baldness. 

5 

Potassium channel openers are also able to relax urinary bladder smooth musde and 
therefore, can be used for the treatment of urinary incontinence. Potassium channel 
openers which relax smooth muscle of the utems can be used for treatment of premature 
labor. 

10 By acting on potassium channels of the central nervous system these compounds can be 
used for treatment of various neurological and psychiatric diseases such as Alzheimer, 
epilepsia and cerebral ischemia. 

Further, the compounds are found to be useful in the treatment of benign prostatic 
1 5 hyperplasia, erectile dysfunction and In contraception. 

Compounds of the present invention, which inhibit insulin secretion by activating 
potassium channels of the betan^ll can be used in combination witti other compounds 
which may be used to treat non-insulin dependent diabetes mellitus and insulin dependent 
20 diabetes mellitus. Examples of such compounds are insulin, insulin sensitizers, such as 
thiazoBdinediones. insulin secretagogues. such as repaglinide. tolbutamide, glibenclamide 
and glucagon like peptide ( GLPt). inhibitorsof a-glucosldases and hepatic enzymes 
responsible for the biosynthesis of glucose. 

25 Recently, it has been shown that Diazoxide (7-chloro-3-methy|.2H.1.2.4-benzothiadlazlne 
1.1-dioxide) and certain 3KalkylaminoHH-pyrido[4.3-eH.2.4-thiadlazine 1.1-dioxide 
derivatives inhibit insulin release by an activation of K,„K*annels on pancreatic . 
beta-cells (Pirotte B. et al. Biochem. Pharmacol, 4L 1381-1386 (1994); PIrtrtte B. et al J. 
Med. Chem., 3S. 3211-3213 (1993). Diazoxide has furthemiore been shown to delay the 

30 onset of diabetes in BB-rats ( Vlahos WD et al. Metabolism 40. 39^6 (1991)). In obese 
zucker rats diazoxide has been shown to decrease insulin secretion and increase insulin 
receptor binding and consequentiy improve glucose tolerance and decrease weight gain 
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(Alemzadeh R. et al. Endocrinol. IsSi 705-712, 1993). It is expected that compounds 
which activate KATP-channete can Ije used for treatment of diseases characterised by an 
overproduction of insulin and for the treatment and prevention of diabetes. 

5 EP 618 209 discloses a class of pyridothiadiazine derivatives having an alkyi or an 
alkylamino group in position 3 of the thiadiazine ring. These compounds are claimed to be 
agonists at the AMPA-glutamate receptor. 

Jn J. Med. Chem. 1980. 23, 575-577 the synthesis of 4(5)-amino-and fbnnylaminoimldazo- 
10 5(4) cartjoxamide and their properties as agents of chemottierapeutic value are described 
Especially, ttie compounds 3-amlnolmidazoI4.5-eh1,2,4-«iiadiazine l.l-diojdde and N- 
benzoylaminoimidazo[4.5-e}-1.2,4*iadlazjne 1.1-dlo»de are shovm. 

15 pPRrRIPTlQN nP THF INVFNTIQN 

The present invention relates to fused l.2.4-thiadia2ne and fused 1.4-tNazine derivatives 
of the general formula I: 

20 




(1) 



25 

wherein 

B represents >NR« or >CR'R*, virtierein R' and R» independently are hydrogen; hydroxy: 
C,.tf-alkoxy; or C,.tf«llcyl. C»«-cycloalkyl. C^^ralkenyl or C„-alkynyl optionally mono- or 
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polysubstituted with halogen; or and together represent one of the bonds in a double 
bond between the atoms 2 and 3 of formula I; 

D represents - S(=0)2- or -S(=0)-; or 

5 

D-B represents -S(=0)(R^)=N- 

wherein is Ci^-alkyl; or aryl or heteroaryf optionally mono- or polysubstituted with 
halogen, hydroxy. Cvralkoxy. aryloxy. arylalkoxy. nitro, amino, C^-monoalkyl- or 
1 0 dialkylamino, cyano, acyl, or CM-alkoxycarbonyl; 

R' Is hydrogen; hydroxy; C,^-alkoxy; or C«-alkyl, C^-cycloalkyl. Cj^- alkenyl or C^- 
alkynyl optionally mono- or polysubstituted with halogen and R* is hydrogen; or R^ 
together with R^ represent one of the bonds in a double bond between the atoms 2 and 3 
1 5 of fomiula I; or R^ together with R^ represent one of the bonds in a double bond between 
the atoms 3 and 4 of formula I; 

R^ is hydrogen; hydroxy; Ct^ralkoxy; or C,^-aIkyl. Ca^-cycloalkyl, C^^- alkenyl or 
alkynyl optionally mono- or polysubstituted with halogen; 

20 

R^ is R»; -OR^ -C(=X)R»; -NR^R^ bicycloalkyi, aryl. heteroaryl. arylalkyi or heteroarylaikyi 
optionally mono- or polysubstituted with halogen, hydroxy. C,^-alkoxy. aryloxy. arylalkoxy, 
nitro, amino. C,^-monoalkyl- or dialkylamino. cyano, oxo, acyl or C,^-alkoxycarbonyl; or 
aryl substituted with C,^-alkyl; 

25 

wherein R* is hydrogen; Ca^-cycloalkyl or (C„-cycloalkyl)C,^.alkyl. the Ca^-cycJoalkyl 
group optionally being mono- or polysubstituted with C^^-alkyl, halogen, hydroxy or C,^- 
alkoxy; a 3-6 membered saturated ring system comprising one or more nitrogen-, oxygen- 
or sulfur atoms; or straight or branched Ct.,B-alkyl optionally mono- or polysubstituted with 
30 halogen, hydroxy. C|^.alkoxy, C^alkylthio. Cj^-cydoalkyl, aryl. aryloxy. arylalkoxy, nitro. 
amino, C,^- monoalkyi- or dialkylamino, cyano. oxo. formyl, acyl, carboxy, C^^-alkoxy- 
carbonyl. or cart>amoyl; 
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XisOorS; 

is hydrogen; C,^-aikyl; Cj^aikenyl; C«-cycloaIkyl optionally mono- or polysubstituted 
5 with Ci^alkyl. halogen, hydroxy or C,^-alkoxy; or 

and R* together with the nitrogen atom fom a 3-12 membered mono- or bicydic 
system, in which one or more of the carbon atoms may be exchanged with nitrogen, 
oxygen or sulfur, each of these ring systems optionally being mono- or polysubstituted 
10 with halogen, Ci^alkyl, hydroxy, Ct^alkoxy, Cvralkoxy-Cw-alkyl, nitro. amino, cyano. 
trifluoromethyl. Ct-e-nionoaikyI- or dialkylamino. oxo; or R^ is 



15 

wherein n.m.p independently are 0,1.2.3 and R'^ is hydrogen; hydroxy; Cil^-aikoxy; C„- 
cycloalkyl optionally mono- or polysubstituted with C,^-alkyl. halogen, hydroxy or C,^- 
alkoxy; C,^-alkyl. Ca^-alkenyl or C^-alkynyl optionally mono- or polysubstituted with 
halogen; or 

20 

R2 and together with the nitrogen atom fonns a 3-12 membered mono- or bicydic 
system, in which one or more of the carbon atoms may be exchanged with nitrogen, 
oxygen or sulfur, each of Oiese ring systems optionally being mono- or polysubstituted 
with halogen. C,^alkyl, hydroxy, Ci^-alkoxy, Ci^-alkoxy-Ci^-alkyl. nitro. amino, cyano, 
25 trifluoromethyl, C«-monoalkyl- or dialkylamino or oxo; 

A together with cartDon atoms 5 and 6 of formula I represents a 5 or 6 membered hetero- 
cydic system comprising one or more nitrogen-, oxygen- or sulfur atoms, the heterocydic 




C 
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systems optionally being mono- or polysubstituted with halogen; C,.,2-alkyl; C»«-cycJoalkyl; 
hydroxy; C,^-alkoxy; C„-alkoxy-C„-alkyl; nitro; amino; cyano; cyanomethyl; perhalome- 
thyl; CM-monoalkyl-ordlallvlamino: sulfamoyi; C,^-alkylthio; C^s-alkylsulfonyl; C,^ 
alkylsulfinyl; C,4-aIkyIcarbony1amino; aiylthio. arylsulfinyl. arylsulfonyl. the aryl group 
5 optionally being mono- or polysubstituted with Ci^lkyl. halogen, hydroxy or C,^-alkoxy; 
C,>alltpxycarbonyl; C,^alkoxycarbonyl-C,^alkyl: carbamyl; carbamyl- methyl; C,^ 
monoalkyi- ordialkylaminocarbonyl; C,4.monoalkyl- or dialkylamlnothiocarbonyl; ureido; 
C,^-monoalkyl- or dialkylaminocarbonylamino. thioureido; C,^monoalkyl- or dialkylami- 
nothiocarbonyl- amino; C,<-monoalkyl- or diaikylaminosulfonyl: carboxy; carboxy-C„. 

10 alkyi; acyl; aryl. arylaikyl. aryloxy. the aryl group optionally being mono- or polysubstituted 
with C,^-alkyl, halogen, hydroxy or C,^,-alkoxy; (1,2.4-oxadiazol-5-yl)- or (1.2.4-oxadiazol- 
3-yl)-C,^-alkyl the oxadiazolyl group optionally being substituted with C,^-a!kyl or Cj^- 
cydoalkyl; or a 5 - 6 membered nitrogen containing ring, optionally substituted with phenyl 
or C,valkyl; 

15 ' 

provided that A together with caiton atoms 5 and 6 of formula I do not fbmi a pyridine ring 
and that the following compounds 3-aminoimida2o[4.S-e]-1.2.4-thiadiazine 1,1-dioxide and 
3- (ben2oyiamino)imida20[4,5-e]-1,2,4-thiadiazine 1.1-dioxide are not included; 

20 or a salt thereof with a phannaceutically acceptable acid or base. 

Within its scope the invention includes all optical isomers of compounds of formula I. some 
of which are optically active, and also their mixtures including racemic mixture thereof. 

25 The scope of the invention also includes all tautomeric fonns of the compounds of fomiula 
I. 

The salts Include pharmaceutically acceptable add addition salts, pharmaceuticaily 
acceptable metal salts or optionally alkylated ammonium salts, such as hydrochloric. 
30 hydrobromic. hydroiodic. phosphoric, sulfuric, trifluoroacetic. trichloroacetic, oxalic, maleic, 
pyruvic, malonic. succinic, citric, tartaric, fumaric. mandelic. benzoic, dnnamic, methane- 
sulfonic. ethane sulfonic, picric and the like, and indude adds related to the pharmaceuti- 
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cally acceptable salts listed in Journal of Pharmaceutical Science, fifi. 2 (1977) and 
incorporated herein by reference, or lithium, sodium, potassium, magnesium and the Dke. 

The term -C^,-all«)xy" as used herein, alone or in combination, refers to a straight or 
5 branched monovalent substituent comprising a C«-alkyl group linked through an ether 
oxygen having its free valence bond from the ether oxygen and having 1 to 6 carbon 
atoms e.g. methoxy. iethoxy. propoxy. isopropoxy. butoxy. pentoxy. 

The term "C,^-aIkylthio" as used herein, alone or in combination, refers to a straight or 
10 branched monovalent substituent comprising a lower alkyi group linked through a divalent 
sulfur atom having its free valence bond from the sulfur atom and having 1 to 6 carbon 
atoms e.g. methylthio. ethylthio, propylthio. butylthio. pentylthio. 

The tenn "C.^-alkenyr as used herein refers to an unsaturated hydrocarbon chain having 
15 2-6 carbon atoms and one double bond such as e.g. vinyl. 1-propenyl. allyl. isopropenyl. 
n-butenyl. n-pentenyl and n-hexenyi. 

The temi "C^-cycloalkyr as used herein refers to a radical of a saturated cyclic hydrocar- 
bon with the indicated number of carbons such as cyclopropyl. cydobutyl. cyclopentyl. or 
20 cyclohexyl. 

The term "C^-aikynyl" as used herein refers to unsaturated hydrocarbons which contain 
triple bonds, such as e.g. -CaCH. -CsCCH,. -CH,CsCH. 
-CHjCHjC^H. -CH(CH,)ChCH. and the like. 

25 

The term -C^..alkoxy.C,^lkyr as used herein refers to a group of 2-12 carbon atoms 
intermpted by an O such as e.g. CHrO-CH,. CH^CH,-CH,. CH,.0-CH(CHJ, and the 
like. 

30 The terni "halogen" means fluorine, chlorine, bromine or iodine. 

The temi "perhalomethyl" means trifluoromethyl. trichloromethyl. tribromomethyl or 
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tiiiodomethyl; ■ 

The terms "C^-alkyl". "C,.,i-alkyr and •C,.«-alkyl" as used herein, alone or in combination, 
refers to a straight or branched, saturated hydrocarbon chain having the indicated number 
5 of carbon atoms such as e.g. methyl, ethyl, n-propyl. isopropyl. n-butyl. sec-butyl, isobutyl. 
tert-butyl. n-pentyl. 2-methylbutyl. 3-methylbutyl, 4-methylpentyl. neopentyl, n-hexyl. 1.2- 
dimethylpropyl. 2,2-dimethylpropyl. 1.2.2-trimethylpropyl and the like. The term •C„,-alkyr 
as used herein also includes secondary C^^alkyl and tertiary C^-alkyl. 

10 The temi "C,^-monoalkylamino" as used herein refers to an amino group wherein one of 
the hydrogen atoms is substituted with a straight or branched, saturated hydrocarbon 
chain having the indicated number of carbon atoms such as e.g. methylamino, ethylamino. 
propylamine, n-butylamino. sec-butylamino. isobutylamino. tert-butylamino. n-pentylamino! 
2-methylbutylamino. n-hexylamino. 4-methylpentylamino. neopentylamino. n-hexylamino. 

15 2.2-dimethylpropylamino and the like. 

The tenn "C,.rdialkylamino" as used herein refers to an amino group wherein the two 
hydrogen atoms independently are substituted with a straight or branched, saturated 
hydrocarbon chain having the indicated number of carbon atoms; such as dimethylamino. 
20 N-ethyl-N-methylamino. diethylamino. dipropylamino. N^n-butyO-Nwnethylamino. di(n- 
pentyl)aminoi and the like. 

The tenn "acyl" as used herein refers to a monovalent substituent comprising a C,^-alkyl 
group linked through a carbonyl group; such as e.g. acetyl, propionyl. butyryl. isobutyiyl. 
25 pivaloyl. valeryl, and the like. 

The term "C,.tf«lkoxycarbonyr as used herein refers to a monovalent substituent 
comprising a C,.,-alkoxy group linked through a carbonyl group; such as e.g. methoxycar- 
bonyl. carbethoxy. propoxycaibonyl. isopropoxycarbonyl. n-butoxycarbonyl. sec- 
30 butoxycarbony!. tert-butoxycarbonyl. 3-methylbutoxycarbonyl. n-hexoxycarbonyl and the 
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The term "3-12 membered mono- 6r bicydic system" as used herein refers to a 
monovalent substituent of formula -NR^R» or -NR'R' where R^ and R'. or R» and R» 
together with the nitrogen atom fbmi a 3-12 membered mono- or bicycfic system, In which 
one or more of the carbon atoms may be exchanged with nitrogen, oxygen or sulfur, such 
5 as i-pyrrolidyl. piperidino. morpholino, thiomorpholino. 4-methylpipera2in-1-y|. 7- 
azabicyclot2.2.1]heptan-7-yl. tropanyl and the lii<e. 

The term "3-6 memtjered saturated ring system" as used herein refers to a monovalent 
substituent comprising a monocyclic saturated system containing one or more hetero 
10 atoms selected from nitrogen, oxygen and sulfur and having 3-6 members and having its 
free valence from a carbon atom. e.g. 2-pyrrolidyl. 4-piperidyl. 3-morphollnyl. 1.4-dloxan-2- 
yl. 5-oxazolidinyl, 4Hsoxazondinyl. or2-thiomorpholinyl. 

The term "bicycloalkyi" as used herein refers to a monovalent substituent comprising a 
15 bicydic structure made of 6-12 caitxjn atoms such as e.g. 2-norbomyl, 7-norbomyl, 2- 
bicydo[2.2.2]octyl. and 9-bicycloI3.3.11nonanyl. 

The temn "aryr as used herein refers to phenyl, 1-naphthyl, or 2-naphthyl. 

20 The temri "heteroaryr as used herein, alone or in combination, refere to a monovalent 
substituent comprising a 5-6 membered monocydic aromatic system or a 9-10 membered 
bicydic aromatic system containing one or more heteroatoms selected from nifrogen. 
oxygen and sulfur, e.g. pymile, imidazole, pyrazoie, triazole. pyridine, pyrazine. 
pyrimidine, pyridazine. isothiazole. isoxazole, oxazoie. oxadiazole. thiadiazole, quinoline, 

25 isoquinoline, quinazoline, quinoxaline, indole, benzimidazole, benzofuran, pteridine, and 
purine. 

The terni "arylalkyr as used herein refere to a straight or branched saturated carbon chain 
containing from 1 to 6 carbons substituted with an aromatic carbohydride; such as benzyl, 
30 phenethyl. 3-phenylpropyl. 1-naphtylmethyl, 2-(1-naphtyl)ethyl and the like. 

The temi "aryioxy" as used herein refers to phenoxy, l-naphthyloxy or 2-naphthyloxy. 



wo 99/03861 



PCT/0K98AMtt88 



10 



The term "arylalkoxy" as used herein refers to a Ci^-aikoxy group substituted with an 
aromatic carbohydride, such as benzyloxy, phenethoxy. 3-phenylpropoxy, 1- 
naphthylmethoxy. 2-(1-naphtyl)ethoxy and the like. 

5 

The term "heteroarylalkyr as used herein refers to a straight or branched saturated 
carbon chain containing from 1 to 6 carbons substituted with a heteroaryl group; such as 
(2-furyl)methyl. (3-furyl)methyl. (2-thienyl)methyl, (3-thienyl)methyl, (2-pyridyOmethyl, 1- 
methyl-1-(2-pyrimidyl)ethyl and the like. 

10 

The term "C«-aIkyIsulfonyl" as used herein refers to a monovalent substituent comprising 
a Ci^alkyl group linked through a sulfonyl group such as e.g. methylsulfonyl, ethylsul- 
fonyi, n-propylsulfonyl. isopropylsulfonyl, n-butylsulfonyl. sec-butylsulfonyl. Iso- 
butylsulfonyl, tert-butylsulfonyl, n-penty!sulfonyl. 2-methylbutylsulfonyl. 3- 
15 methylbutylsulfonyl. n-hexylsulfonyi. 4-methylpentylsulfonyl. neopentylsulfonyl. n- 
hexylsuifonyl and 2.2-dimethylpropylsulfonyl. 

The term Xt^-monoalkylaminosulfonyr as used herein refers to a monovalent substituent 
comprising a Ci^-monoalkylamino group linked tiirough a sulfonyl group such as e.g. 
20 methylaminosulfonyl. ethylaminosulfonyl, n-propylaminosulfonyl. isopropyiamlnosulfonyl, 
n-butylaminosulfonyl, sec-butyiaminosulfonyl. isobutyiaminosuifonyl, tert- 
butylaminosulfonyl. n-pentylaminosuifonyl, 2-methy!butylaminosulfonyl. 3- 
mettiylbutylaminosulfonyK n-hexylaminosulfonyl. 4-methylpentylaminosulfonyl. neopenty- 
laminosulfonyi. n-hexylaminosulfonyl and 2,2-dimetiiyipropylaminosulfonyL 

25 

The term "Ci^-dialkylaminosulfonyl" as used herein refers to a monovalent substituent 
comprising a Ci^-dialkylamino group linked tiirough a sulfonyl group such as dimettiylami- 
nosulfonyl. N-ettiyl-N-mettiylaminosulfonyl. diethylaminosulfonyl, dipropylaminosulfonyl. N- 
(n-butyl)-N-mettiylaminosulfonyl. di(n-pentyl)aminosulfonyl. and the like. 

30 

The term "Ci^-alkylsulfinyl" as used herein refers to a monovalent substituent comprising a 
straight or branched Ci^^-alkyl group linked tiirough a sulfinyl group (-S(=OH; such as e.g. 
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methylsulfinyl, ethylsulfinyl, Isopropylsulfinyl. butylsulfinyl. pentylsulfinyl. and the like. 

The term "Ct^lkylcariDonylamino" as used herein refers to an amino group wherein one of 
the hydrogen atoms is sulDstituted with an acyl group, such as e.g. acetamido, propiona- 
5 mido. isopropylcartx)ny!amino. and the like. 

The term "(C^^-cydoalkyOCi^-alkyr as used herein, alone or in combination, refers to a 
straight or branched; saturated hydrocarbon chain having 1 to 6 carbon atoms and being 
monosubstituted with a C«-cyctoalkyl group, the cyctoalkyi group optionally being mono- or 
10 polysubstituted with Ct.«-alkyl. halogen, hydroxy or C,^a!koxy; such as e.g. cyclopropylme- 
thyl, (l-methylcyclopropyl)methyl. 1-(cyclopropyI)ethyl, cydopentylmethyl, cydohexylmethyl, 
and the like. 

The term "arylthio" as used herein, alone or in combination, refers to an aryl group linked 
1 5 through a divalent sulfur atom having its free valence bond from the sulfur atom, the aryl 
group optwnally being mono- or polysubstituted with C,^-alkyl. halogen, hydroxy or Cv«- 
alkoxy; e.g. phenylthio, (4-methylphenyl)- thio. (2-chlorophenyl)thio. and the like. 

The term "arylsuffinyT as used herein refers to an aryl group linked through a sulfinyl group (- 
20 S(=OH. the aryl group optionally being mono- or polysubstituted with C,.e-alkyl, halogen, 
hydroxy or C^^lkoxy; such as e.g. phenylsulfinyl, (4-chtorophenyl)sulfinyl, and the like. 

The temi "arylsuifonyr as used herein refers to an aryl group linked through a sulfonyl 
group, the aryl group optionally being mono- or polysubstituted with C«-alkyl, halogen, 
25 hydroxy or C,^alkoxy; such as e.g. phenylsulfonyl, tosyl, and the like. 

The tenn "Ct.«-monoalkylaminocarbonyr as used herein refers to a monovalent substituent 
comprising a Ct.e-monoalkylamino group linked through a carbonyl group such as e.g. 
methylaminocarbonyl, ethylaminocarbonyl. n-propylaminocarbonyl. isopropylaminocarbonyl. 
30 n-butylaminocarix)nyl, sec-butylaminocarbonyl, isobutylaminocarbonyl, tert- 
butylaminocarbonyl, n-pentylaminocarbonyl. 2-methyIbutylamlnocarbonyl, 3- 
methylbutylamino-carbonyl, n-hexylaminocarbonyl. 4-methylpentylaminocarbonyl, neo- 
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pentylatninocarbonyl. n-hexylamlnocarbonyl and 2-2-dimethylpropylaininocarbonyl. 

The term "C^KfialkylaminocarbonyT as used herein refers to a monovalent substituent 
comprising a C«-<lialkyIamino group linl<ed through a carbonyl group such as dimethylami- 
5 nocartjonyl. N-ethyl-N-methyiaminocartjonyl. diethylaminocartjonyl. dipropylaminocarbonyl, 
N-(n-butyl)-N-methylaminocart)onyl, di(n-pentyi)aminocarbonyl. and the like. 

The tern "Ci^monoali<ylaminocarbonylamino" as used herein refers to an amino group 
wherein one of the hydrogen atoms is substituted with a C,4<t>onoall«ylaminocarbonyl group. 
10 e.g. methylaminocarbonylamino. ethylaminocarbonylamino. n-propylaminocartonylamino. 
isopropylaminocartwnylamino. n-butylaminocarbonylamino. sec*uty!aminocarbonylamino. 
isobutylaminocarbonylamino. tert-butylaminocarbonylamino, and 2- 
methyttHitylaminocarbonyiambm. 

15 The temi "C^iaH^yiaminocarbonylamino" as used herein refers to an amino group wherein 
one of the hydrogen atoms is substituted with a C,^-diailcylaminocarbonyl group, such as 
dimethyiaminocarbonyiamino. N-ethyl-N-methylaminocarbonyiamino, diethyla- 
minocarfoonyiamino. dipropylaminocarbonylamino, N-{n-butyl)-l4- 
methylaminocarbonylamino, di(n-pentyl)aminocarbonylamino. and the lilce. 

20 

The tenti "5- or 6-membefed heterocyclic system" as used herein refers to: a monocyclic 
unsaturated or saturated system containing one, two or three hetero atoms selected from 
nitrogen, oxygen and sulfur and having 5 members, e.g. pyrrole, furan. thiophene. 
pyn^line, dihydrofuran. dihydrothiophene. imidazole, imidazoline, pyrazole. pyrazoline. 

25 oxazole. thiazole. isoxazole. isothiazole, 1.2.3-oxadiazole, furazan, 1.2.3-triazole, 1,2,3- 
thiadiazole or 2.1 .3-thiadiazole; an aromatic monocyclic system containing two or more 
nitrogen atoms and having 6 members, e.g. pyrazine. pyrimidine, pyridazine, 1,2,4- 
triazine, 1,2,3-triazine ortetrazine; a non-aromatic monocycHc system containing one or 
more hetero atoms selected from nitrogen, oxygen and sulfur and having 6 members, e.g. 

30 pyran, thiopyran. piperidine, doxane. oxazine. isoxazine. dithiane, oxathine, thiazine, 
piperazine, thiadlazine, dithiazine or oxadiazine. 
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The term "5- or 6-membered nitrogeri containing ring" as used herein refers to a monova- 
lent sut)stituent comprising a monocyclic unsaturated or saturated system containing one 
or more nitrogen atoms and having 5 or 6 members, e.g. pyrrolidinyl. pynolinyl, imida- 
zoOdinyl, pyrazolidinyl. pyrazolinyl, piperidyl, piperazinyl, pyn^olyl. 2H-pyn-olyl, imidazolyl, 
5 pyrazolyl. triazolyl, pyridyl, pyrazinyl. pyrimidinyl, pyridazinyl, morpholino. thiomorpholino, 
isothiazolyl. isoxazolyl. oxazolyl. oxadiazolyl. thiadiazolyl. 1,3-dioxolanyl. and 1.4- 
dioxolanyl. 

In a prefen^ embodiment of the invention the general fomiula of fomiuia I is selected 
10 from 




(la) 
15 

wherein 

and independently are hydrogen; hydroxy; C,^-alkoxy; or C,^-allcyl, Qw-cycloalkyl, 
C^e-alicenyl or C^^-alkynyl optionally mono- or polysubstituted with halogen and R* is 
hydrogen; or 

20 

R* together with R* represent one of the bonds in a double bond between the atoms 2 and 
3 of formula I and R^ is as defined above; or 



together with R^ represent one of the bonds in a double bond between the atoms 3 
25 and 4 of fomiula I and R^ is as defined above; 
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D represents -S(=0)2- or -S{=0)-. 

In another preferred embodiment of the invention the general fonnula of formula I is 
selected from 



is hydrogen; hydroxy; C^i-alkoxy; or C,^-alkyl, QM-cycloallcyl, Cj^-alkenyl or Cj^- 
10 alkynyl optionally mono- or polysubstituted with halogen and is hydrogen; or 

together with R' represent one of the bonds in a double bond between the atoms 3 and 
4offomiutal; 

15 D represents -S(=0)R^= 

wherein R^ is Ci^-alkyl; or aryl or heteroaryl optionally mono- or polysubstituted with 
halogen, hydroxy, Ct^-alkoxy, aryloxy. arylalkoxy. nitro, amino. Ci^-monoalkyl-.or 
dialkylamino, cyano. acyl or C,^-alkoxycarbonyl. 



In another preferred embodiment of the invention the general fonmula of fonnula I is 
selected from 



5 




wherein 



20 
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/ 



(Ic) 



wherein 

5 R', R» and R» independently are hydrogen; hydroxy: C,^-alkoxy; or C,^-alkyl. C„- 
cydoalkyl. C«-alkenyl or Cj^alkynyl optionally mono- or polysubstituted with halogen and 
R* is hydrogen: or 

R* together with R» represent one of the bonds in a double bond between the atoms 2 and 
1 0 3 of formula I and R< and R« are as defined above: or 

R* together with R' represent one of the bonds in a double bond between the atoms 3 and 
4 of formula I and R' and R' are as defined above; 

15 D represents -S(=0)2- or S(=0). 

Preferably, the general fomiula of formula I is (la). 

In another preferred embodiment of the invention D is -S(=0)2-. 

20 

In another preferred embodiment of the invention R' is selected from hydrogen. C^ralkyl. 
C«-cycloalkyl or C«-alkenyl. Preferably R« is hydrogen or C,<-«lkyl. 

In another preferred embodiment of the invention R' together with R* represent one of the 
25 bonds in a double bond between the atoms 3 and 4 of formula I. 

In another preferred embodiment of the invention together with R» represent one of the 
bonds in a double bond between the atoms 2 and 3 of formula I. 
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In another preferred embodiment of the invention is selected from hydrogen, hydroxy, 
C,^-allcyl, C^^e-cycloalkyi or Cj^allcenyl. Preferably is hydrogen or Ct-ealkyl. 

5 in another prefen-ed embodiment of the invention R' is selected from R^-OR^ -NR^R* or 
aryl. the aryl group optionally being substituted with Ci^-alkyi; wherein R^ is hydrogen; C3. 
fi-cycloalkyi; (C3^-cycloaikyl)C,^-allcyl; a 3-6-membered saturated ring system comprising 
one, two or three nitrogen-, oxygen- or sulfur atoms; or straight or branched Ci.,Q-alkyl 
optionally substituted with halogen, hydroxy, C,^-all<oxy, C,^-allcylthio. Ct^^-cycloalkyl or 

10 aryl; is hydrogen, Ci^-all<yl or C«-cycioalkyl; or R' and R^ together with the nitrogen 
atom form a 4 - 6 membered ring, preferably 1-pyn-olidyl. piperidine or morpholino. 

In yet another prefen^ embodiment of the invention R^ is selected from secondary 
alkyi, tertiary C^^^lkylt Cw-cydoalkyl or (C«^cloalkyl)methyl optionally mono- or 

1 5 polysubstituted with Ci^-alkyl, halogen, hydroxy or Ci^-alkoxy. Preferably R^ is selected from 
isopropyl. 1-methylpropyl. 2-methylpropyl. tert-butyl, 1.1-dimethylpropyl. 1,2-dimethylpropyl, 
1,2,2-trimethylpropyl, 2.3-dimethylbutyl. 1-ethy!propy!, 1-ethyl-2-methylpropyl. 1-ethyl-2.2- 
dimethylpropyl, 2,3,3-trimethylbutyl. 2-methylbutyl, 1 ,5-dimethylhexyl. 3-methylbutyl, 3- 
methylhexyl. cyclopropyl. 1-methylcyclopropyl, cyclobutyl, cyclopentyl, cyciohexyl, cyclopro- 

20 pylmethyl, 1-(cyclopropyl)ethyl cydobutylmethyl. cyclopentyimethyl or cyclohexylmethyl. 

In a further preferred embodiment of the invention R^ and R^ together with the nitrogen 
atom fonns a six membered ring, optionally substituted in the 2-po5ttion with a Ci^-alkyl 
group, preferably selected from methyl, ethyl or isopropyl. Preferably the six membered 
25 ring is a piperidine. piperaane, morpholine or thiomorpholine ring. 

In another preferred embodiment of the invention R^ is selected from CM-alkyl, phenyl or 
pyridyl. 

30 In another preferred embodiment of the invention A fonns together with cariDon atoms 5 
and 6 of formula I a 5 membered heterocyclic system containing one hetero atom selected 
from nitrogen and sulfur, a 5 membered heterocyclic system containing two hetero atoms 
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selected from nitrogen, oxygen and sulfur, a 6 membered aromatic heterocyclic system 
containing two or three nitrogen atoms, a 6 membered non-aromatic heterocyclic system 
containing one or two hetero atoms selected from nitrogen, oxygen and sulfur; the 
heterocyclic systems optionally being mono- or disubstituted with halogen; C,.L-alkyl; C«. 
5 cycloalkyi; cyano; cyanomethyl; perhalomethyi; suifamoyl; C.^-alkylthio; C,,-alkylsulfony|- 
C«-alkylsulfinyl; arylthio. arylsulfinyl. arylsulfonyl. the aryl group optionally being mono- or 
polysubstituted with C^alkyl. halogen, hydroxy or C,,-alkoxy: C,,-alkoxycarbonyl-C«. 
alkyi: carbamylmethyl: cart)oxy-C,^-alkyl: aryloxy; (1.2,4-oxadia2ol-5-yl)- or (1.2.4- 
oxadiazol-3-yOC,^alkyl. the oxadiazolyl group optionally being substituted with C«-alkyj 
10 or CWcydoalkyl: acyl; or a 5 - 6 membered nitrogen containing ring, optionally substituted 
with phenyl or C^ralkyl. 

Preferably. A fomis together with carbon atoms 5 and 6 a thieno[3.2-e]- or pyrrolop 2-e]. 
ring, thiophene. imidazole, thiazole. pyrazole. isoxazole or isothiazole. a pyrazinop 3-e]- 
15 a pyrimido[4.5-e]-. a pyrimido[5.4-e]-. a pyrida2ino[4.5-e]. or a pyrida2lno[4.3-e]-ring. 
thiopyran. piperidine. dioxane . oxazine or dithiane. 

Preferred compounds of the invention are: 

20 7-Cyano-3Hsopropylamino-6^nethyl-»H-thieno[2.3-eM.2.4-thiadiazine 1.1-dioxide 
7-Cyano-6-methyl-3.propylamino-lH4hieno[2,3-e]-1.2.4-thiadiazine1.l-dioxide 
6-Chloro-3-isopentylamin^4H-thieno[3.2.eH.2.4-thiadiazine 1.1-dioxide 
6-Chloro-3-(l-methylheptyl)amino^H-thieno[3.2-el.1.2.4.thiadlazine 1.1-dioxide 
6-Chloro-3-(1-ethylpentyl)amino^H-thienoI3.2-eM.2.4-thiadiazlne1.1slioxide 

25 6-Chloro-3-(2-methylbutyl)amino-4H-thienol3.2-e]-1,2.4-thiadiazine1.1.dioxide 
6-Chloro-3-(1-methylhexyl)amino-JH-thieno[3.2-eH.2.4-thiadiazine1.1.dloxlde 
6-Chloro-3-cyclopentylamino-JH-tiiieno[3.2-eM.2.4-thiadiazine 1.1-dioxide 
6-Chloro-3K:ycIohexylmethylamino^H-thieno(3.2-e]-1.2.4-thiadia2ine 1.1-dioxide 
Ethyl 3-(6-chloro-1.4-dihydro-1.1-dioxothieno(3.2-e]-U».2.4-thiadiazin-3. 

30 ylamino)butanoate 

3.{6-Chloro-1.4-dihydro.1.1-dioxothieno[3.2-e]-U^2.4-thiadiazin-3-ylamino)butanoic^^^ 
6-Chloro-3-{3-hydroxy-1-methylpropyl)amino-4H-thieno[3.2-eJ-1 .2.4-thiadiazine 1.1- 
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dioxide 

(R)-6-Cliloro-3-(1-piienylethyl)amino-4H-thienot3,2-e]-1 ,2.4.thiadiazlne 1 .1-dioxide 
(S)-3-sec-BiJtyiamino-6-chior(MH-thienoI3.2-e]-1.2.4-thiadiazine 1, 1-dioxide 
6-Chloro-3-isopropylamino-4H-thieno[2,3-el-1,2,4-tliiadiazine 1 ,1-dioxide 
5 6-Cliloro-3-cyclopentylamino-4H-thieno[2.3-e]-1.2.4-thiadiazine 1.1 -dioxide 
6-Bromo-3-lsopropylamino-4H-thieno[3.2-e]-1,2,4-thiadiazine 1 .1-dioxide 
3-lsopropylamino-4H-thienoI3.2-e]-1,2,4-thiadiazine 1.1-dioxide 
6-Fluoro-3-isopropylamino-4H-thieno[3.2-eh1,2.4-thiadiazine1,1-dioxide 
3-Cyclobutylamino-5.6-dimethyMH-ttiieno[3.2-el-1.2.4-thiad!a2lne l.l^lioxide 

10 3-Cyclopentylamino-5.6.dimethyl-4H-thieno[3.2-e]-1.2.4-thiadiazine 1.1-dioxide 
3-lsopropylamino-6.7-dimettiyl-4H-thieno(2,3-e]-1.2.4-thiadiazine1.1.dioxide 
3-Cyclobutylamino-6.7-dimethyl-4H.thienoI2.3-el-1.2.4-thiadiazine 1.1-dioxide 

. 3-Cyclopentylamino -6,7-dimethyl-4H-thieno[2,3-el-1 .2.4-thiadiazlne 1 .l-dioxide 
5-Chloro-3-isopropylamino-4H-thieno[3.2-e]-1 .2,4-tiiiadia2ine 1 ,1-dioxide 

1 5 5-Clnloro.3-propylamino-4H-tliieno[3.2-e]-1 .2,4-thiadiazine 1 . 1 -dioxide 

5-Chloro-3-cyclopentylamino-4H-thieno[3.2-el-1.2.4-thiadiazine 1.1-dioxide 

5- Chloro-6-methy|.3-isopropylamino-4H-tliieno[3.2-e]-1 .2.4-tliiadiazine 1 .1-dioxide 

6- chioro-3-isopropylainino-5-methyMH-thieno[3.2-e]-1 .2.4-tliiadiazine 1 .1-dioxide 
6-chloro-3-cyclopentylamino-5-methy|.4H-thieno[3.2-e]-1.2.4-thladiazlne 1, 1-dioxide 

20 6-nuoro-3-propylamino-4H-thieno[3.2-e]-1.2.4-thiadiazlne 1.1-dioxide 
6-Ruoro.3-cyc!opentylamino-4H-thieriot3.2-eH.2.4.thiadiazine 1 .1-dioxide 
5-Fluoro-3-propylamino-4H-thienot3.2-e]-1.2.4-thiadiazine 1.1-dioxide 

5- Fluoro-3-isopropy!amino-4H-thieno[3.2-e3-1.2,4-thiadiazine 1.1-dioxide. 
3-lsopropylamino-7-metliyl-4H-tliieno[2.3-e]-1 ,2.4-thiadiazine 1 . 1 -dioxide 

25 6-Chloro-3-cyc!obutylaniino-4H-thienoI3.2-e]-1 ,2.4-thiadiazine 1 . 1 -dioxide 

6- Chloro-3-(2-hydroxyethyl)amino-4H-thieno[3.2-e]-1 .2.4-ttiiadia2ine 1 , 1 -dioxide 

(±)-3-exo-Bicyclo[2.2.1]hept-2-ylamino-6-chloro-4H-thieno[3.2-eh1 .2.4-thiadia2ine 1 1- 
dioxide 

(R)-6-Chloro-3-(2-hydroxypropyi)amino-4H-thieno[3.2-e]-1.2.4-thiadia2ine 1.1-dioxide 
30 6-Bromo-3-isopropylamino-4H-thieno[3,2-el-1,2.4-thiadiazine 1.1-dioxide 

5.6-Dibromo-3-isopropylamino^H-thieno[3.2-eJ-1 .2.4-thiadiazine 1 .1-dioxide6-Ch!oro-3. 
cyclohexylamino-4H-thieno[3,2-eI-1.2.4-thiadiazine 1 .1-dioxide 
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6-Chloro-3-(furan-2-ylmethyl)amino-4H-thieno[3.2-e]-1 .2.4-thiadiazine 1 , 1 -dioxide 
6-Ch!oro-3-(1-ethylpropyl)amincMH-thieno[3.2-eK1 .2.4-tliiadiazine 1 .1-dioxide 
6-Bromo-3-cyclopentylamino-4H-thieno(3.2-e]-1 .2.4-thiadiazine 1 .1-dioxide 
6-Chloro-3-(2-methylallyl)amino-4H.thienoI3,2-eJ-1 ,2,4-thiadia2ine 1 , 1 -dioxide or 
5 6-Cyano.3-isopropylamino-4H-thienoI3,2-eJ-1 ,2,4-thiadiazlne 1 , 1 -dioxide. 

The compounds of the present invention interact with the potassium channels and hence 
act as openers or blockers of the ATP-regulated potassium channels, which make them 
useful in the treatment of various diseases of the cardiovascular system, e.g. cerebral 
10 ischemia, hypertension, ischemic heart diseases, angina pectoris and coronary heart 
diseases; the pulmonary system; the gastrointestinal system; the central nervous system 
and the endocrinological system. 

Since some KATp-openers are able to antagonize vasospasms in basilar or cerebral 
15 arteries the compounds of the present Invention can be used for the treatment of vaso- 
spastic disorders such as subarachnoid haemontage and migraine. 

The compounds of the present invention may also be used for the treatment of diseases 
associated with decreased skeletal muscle blood flow such as Raynauds disease and 
20 intermittent claudication. 

Further, the compounds of the invention may be used for the treatment of chronic ainway 
diseases, including asthma, and for treatment of detrusor muscle instabllrty secondary to 
bladder outflow obstruction and therefore for kidney stones by aiding their passage along 
25 the urethra. 

The present compounds could also be used for treatment of conditions associated with 
disturbances in gastrointestinal mobility such as inritable bowel syndrome. Additionally 
these compounds can be used for the treatment of premature labour and dysirienorriiea. 

30 

♦ 

Potassium channel openers hyperpolarize neurons and inhibrt neurotransmitter release 
and it is expected that such compounds can be used for the treatment of various diseases 
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Of the central nervous system, e.g. epilepsia,.ischemia and neurodegenerative diseases, 
and for the management of pain. 

Further, potassium channel openers promote hairgrowth. therefore, the compounds of the 
5 present invention can be used for the treatment of baldness. 

Potassium channel openers also relax urinary bladder smooth muscle, thus, the 
compounds of the present invention can be used for the treatment of urinary incontinence. 

10 In diseases such as nesidioblastosis and insulinoma in which a hypersecretion of insulin 
causes severe hypoglycemia the compounds of the present invention can be used to 
reduce insulin secretion. In obesity hyperinsulinemia and insulin resistance is very 
frequently encountered. This condition could lead to the development of noninsulin 
dependent diabetes (NIDDM). It is expected that potassium channel openers, and hence 

1 5 the compounds of the present invention, can be used for reducing the hyperinsulinemia 
and thereby prevent diabetes and reduce obesity. In overt NIDDM treatment of 
hyperinsulinemia with potassium channel openers, and hence the present compounds, 
can be of benefit in restoring glucose sensitivity and nornial insulin secretions. 

20 In eariy cases of insulin dependent diabetes (IDDM) or in prediabetic cases, potassium 
channel openers and hence the present compounds can be used to induce pancreatic cell 
rest which may prevent the progression of the autoimmune disease. 

The potassium channel openers of the present invention can be administered in 
25 combination with an immunosuppressant or with an agent like nicotinamide, which will 
reduce autoimmune degeneration of beta-cells. 



Combining beta-cell rest with a treatment protecting the beta-cells against cytokine 
mediated beta-cell impairment/cytotoxicity is another aspect of this invention. 
30 Insulin requiring or Type 1 diabetes (IDDIVI) as well as late onset IDDM (also known as 
type 1.5. e.g. non-insulin-requiring Type 2 (NIIDM) patients with autoreactivity against 
beta-cell epitopes that later turns insulin requiring) have circulating autoreactive mono- 
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cytes/lymphocytes that homes to the isletsfteta-cells and releases their cytokines. Sonie 
of these cytokines (e.g. interleukin-lb (IL-ib) . tumour necrosis factor a (TNF?) and 
interferon g (IFNg)) are specifically toxk: to the beta-cells, e.g. through the indudton of 
nitric oxide (NO) and other free radicals. Inhibition of this cytotoxicity, e.g, by co- 
5 administring nicotinamide (MA), a derivative hereof or other cytokine protective com- 
pounds to the predlabetic/diabetic patients treated with the PCO compound is an example 
of this aspect. Nicotinamide belongs to the B-vitamin family and is derived from nicotinic 
acid by amidation of the carboxyl group. 11 processes none of nicotine's pharmacological 
properties. NA is converted into NAD+. which acts as a coenzyme for proteins involved In 
10 tissue respiration. NA has been proposed to influence several of the putative intraceBular 
molecular events following immune attack on the beta-cells. Animal experiments and eariy 
non-blinded experiments in humans have indicated a protective role of tWs compound 
against IDDM as well as in cytokine/lmmune mediated beta-cell destniction. 
Yet another aspect of this applicatfon concerns the use of a PCO compound alone or in 
15 combination with the inhibitor of cytokinefimmune mediated beta-cell impainnent . in 
transplantation, e.g. Islet transplantation into diabetes patients. The use of one or both of 
these treatments may reduce the risk of rejection of the transplanted isletsrtseta- 
cells/engineered beta-ceils/pancreas. 

20 Compounds of the present invention which act as blockers of K^tp -channels can be used 
for the treatment of NIDDM. 



Preferably, the compounds of the present invention may be used for treatment or 
25 prevention of diseases of the endocrinological system such as hyperinsulinaemia and 
diabetes. 

Accordingly, in another aspect the invention relates to a compound of the general fonnu 
I or a pharmaceutically acceptable acid addition salt thereof for use as a therapeutically 
30 acceptable substance, preferably for use as a therapeutically acceptable substance in ti 
treatment of hyperinsulinaemia and treatment or prevention of diabetes. 
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Furthermore, the invention also relates to the. use of the inventive compounds of formula I 
as medicaments useful for treating hyperinsulinaemia and treating or preventing diabetes . 

In yet another aspect, the present invention relates to methods of preparing the aliove 
5 mentioned compounds. The methods comprises: 

a) reacting a compound of fonnula 11: 



10 D'^ .^„j 



Wherein A. B. D. R' and are as defined above and Z is a leaving group such as alltoxy. 
alkytthio. halogen, preferentially chloro. bromo. iodo. trimethylamino. or methylsulfonyl with 
15 a compound of formula III: 




r2 



^R^ 



(III) 



20 

Wherein R* and R» are defined above to fonn a compound of the general fbmiuia I; 
b) reacting a compound of fonnula IV: 



25 
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Wherein is hydrogen and A. B, D and X are as defined above, or B is NH and R\ A, D 
5 and X are as defined above, with the compound of fonnula III, or a suitable salt thereof in 
- the presence of PjOs and a high boiling tertiary amine or a suitable salt thereof, to fbnn a 

compound of the general fonnula I; 

c) reacting a compound of the formula IV: 

10 



1 5 wherein is hydrogen and A, B, D and X are as defined above or B is NH and R\ A. D 
and X are as defined above, with a compound of the fonnula III. or a suitable salt thereof 
in the presence of titanium tetrachloride and a solvent with which it may fomi a complex, 
lil<e e.g. tetrahydrofuran. or a mixture of toluene and anisole, to fonm a compound of the 
general formula I; 

20 

d) reacting a compound of fomnula V 




(IV) 
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' ^ (V) 



wherein and A are as defined above, with a compound of formula VI 

5 

R'NCO (VI) 

wherein is as defined above, to form a compound of the general formula I wherein D is 
10 SO2, B is >NR^ R2 is H. and R^ and R^ together form a bond; 

e) reacting a compound of the formula V 



15 



(V) 



wherein R^ and A are as defined above, with a compound of fonnuia VII 

20 

R^NHC(=0)CI (VII) 

wherein is as defined, to fomn a compound of the general fomiula I wherein D is SO2. B 
is >NR*. R2 is H, and R^ and R* together fonri a bond; 

25 

f) reacting a compound of the formula V 
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5 wherein and A are defined as above, witli a compound of forniula Vlll 



2 ^ (Vlll) 



10 

wherein Y is NH or S, or a suitable salt thereof, to form a compound of the general formula 
I, wherein D is SO2, B is >NR* . R* and R* together fomn a bond, and R^ and P? are H; 

g) reacting in the presence of a base a compound of fomnula IX 

15 




S-NH, 
0 0 



(IX) 



20 or a suitable salt thereof, wherein R" is R' or EtOC(=0), wherein R^ and A are defined as 
above, with a compound of formula X 



R3N=c=S (X) 
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Wherein is as defined above, to form an adduct which may have either of the two 
structures XI or Xli or be a mixture of the two 




NH-R-* 



(XI) 



10 




NH-R^ 



O 0 

(XII) 



15 



either of which by ring-closure, e.g. by treatment with phosgene in a suitable solvent, 
forms a compound of the general fonnula I. if R" is R' , wherein D is S(=0)2 . B is >NR' , 
R* Is H, and R* and R* together form a bond, and a compound of the general formula XIII 
20 ifR"isEtOC(=0); 
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h) hydrolyzing and subsequently decarboxylating a compound of the general formula XIII 

5 




(XIII) 
10 

to fomi a compound of the general fomnula I, wherein D is S(=0)2 . B is >NR« , R' and R* 
are H. and R^ and R« together form a bond, e.g. by heating the starting compound in . 
aqueous base. 

1 5 The starting materials are either known compounds or compounds which may be 

prepared in analogy with the preparation of known compounds or in analogy with l<nown 

methods as described by e.g Huang B.-S., et al.. J. Med. Chem.. 2^, 575-7 (1980). 

Ofitserov V. I. et al.. Khim. Getemtsikl. Soedki., 1119-22 (russ.) (1976). Topliss J. G., U.S. 

3,641.017 (1972). Kotovskaya S. K. et al.. Khim.-Fam. Zh.. 13. 54-57 (russ.) (1979), 
20 Meyer R. F., J. Heterocycl. Chem.. fi. 407-408 (1969) and Hattori M.. Yoneda M.. and 

Goto M.. Bull. Chem. Soc. Jap., 45. 1890-1 (1973). Williams T.R. and Cram D.J.. J. Org. 

Chem., 38, 20-26 (1973), Barnes A.C.. Kennewell P.O. and Taylor J.B.. J. Chem. Soc. 

Chem. Commun.. 1973. 776-777. Stoss and Satzlnger. Chem. Ber.. 109. 2097 (1976), 
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Kresre G.. Hatjiissaak A., Phosphorus Sulfur. 29, 41-47 (1987), Dillard R.D., Yen T.T., 
Stark P.. Pavey D.E.. J. Med. Chem., 23, 717-722 (1980). 

PHARMACOLOGICAI MFJHf^p^^ 
5 ■ 

The ability of the compounds to interact with potassium channels can be determined by 
various methods. When patch-damp techniques (Hamill O P.. Marty A.. Neher E.. 
Sakmann B. and Sigworth F. J., PIQgers Arch.. 221. 85-1 00 (1 981 )) are used the ionic 
current through a single diannel of a cell can be recorded. 

10 

The activity of the compounds as potassium channel openers can also be measured as 
relaxatioti of rat aorta rings according to the following procedure: 

A section of rat thoracic aorta between the aortic arch and the diaphragm was dissected 
1 5 out and mounted as ring preparations as described by Taylor P.D. et al . Brit J. Phama- 
co/. 11142-48 (1994). 

After a 45 min. equilibration period under a tension of 2 g. the preparations were con- 
tracted to achieve 80% of the maximum response using the required concentration of 
20 phenylephrine. When the phenylephrine response reached a plateau, potential vasodila- 
tory agents were added cumulatively to.the.bath in smalLvolumes using half tog molar 
increments at 2 min intervals. Relaxation was expressed at the percentage of the 
contracted tension. The potency of a compound was expressed as the concentration 
required to evoke a 50% relaxation of the tissue. 

25 

Relaxation of rat anrta ti^rf^ _ 

E^SamelS ECSQ minm lyi 

2.8 



30 6 



20.5 



In the pancreatic b-cell the opening of the K,xp-channels can be detennined by measuring 
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the subsequent change in the concentration of cytoplasmic free Ca** concentration 
according to.the method of Arldiammar P. et al. , J. Biol. Chem., 2S2, 5448-5454 (1987). 

MRb* efflux from a a-«.HIini» 

s 

The RIN 5F cell line was grown in RPMl 1640 with Glutamax I, supplemented with 10 % 
fetal calf serum (from GibcoBRL. Scotland. UK) and maintained in an atmosphere of 5 % 
COj / 95 % ar at 37'C. The cells were detached with a Trypsin-EDTA solution (from 
GibcoBRL. Scotland. UK), resuspended in medium, added 1 mCl/ml *Rb* and replated 
10 Into microtiter plates (96 well cluster 3596. sterile, from Costar Corporation, MA. USA) at a 
density of 50000 cells/Well in 100 ^l/well. and grown 24 hours before use in assay. 

The plates were washed 4 times with Ringer buffer (150 mM NaCI. 10 mM Hepes. 3.0 mM 
KCI. 1 .0 mM CaClj, 20 mM Sucrose, pH 7.1). Eighty ^1 Ringer buffer and 1 pi control- or 
1 5 test compound dissolved in DMSO was added. After incubation 1 h at room temperature 
with a lid, 50 ^l of the supernatant was transfen-ed to PicoPlates (Packard Instrument 
Company. CT, USA) and 100 yd MicroScint40 (Packard instrument Company. CT, USA) 
added. The plates were counted in TopCount (Packard Instrument Company. CT, USA) 
for 1 min/well at the "^P program. 

20 

The calculation of EC50 and was done by SlideWrite (Advanced Graphics Software, 
Inc., CA, USA) using a four parameter logistic curve: y = (a-d)/(1+(x/c)'')+d, where a = the 
activity estimated at concentration zero, b = a slope factor, c = the concentration at the 
middle of the curve and, d = the activity estimated at infinite concentration. EC50 = c and 
25 = d, when the curve is turned of at infinite concentrations. 

Increased Rh^ffli.^ jn nn "^F ^Ih 
fiamClfi ECSQ mirm M 



30 4 
6 



5.5 
31 
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The compounds according to the invention are effective over a wide dose range. In 
general satisfactory results are obtained vwth dosages from about 0.05 to about 1000 mg. 
5 preferably from about 0.1 to about 500 mg. per day. A most preferable dosage is about 1 
mg to about 100 mg per day. The exact dosage will depend upon the mode of administra- 
tion, fomi in which administered, the subject to be treated and the body weight of the 
subject to be treated, and the preference and experience of the physician or veterinarian 
in charge. 

10 

The route of administration may be any route, which effectively transports the active 
compound to the appropriate or desired site of acBon. such as oral or parenteral e.g. 
rectal, transdermal, subcutaneous. Intravenous, intramuscular or intranasal, the oral route 
being preferred. 

15 

Typical compositions include a compound of formula I or a pharmaceutically acceptable 
acid addition salt thereof, associated with a pharmaceutically acceptable excipient which 
may be a canier or a diluent or be diluted by a canier, or enclosed within a earner which 
can be in fomi of a capsule, sachet, paper or other container. In making the compositions. 
20 conventional techniques for the preparation of phannaceutical compositions may be used. 
For example, the active compound will usually be mixed with a canier. or diluted by a 
canier. or enclosed within a carrier which may be in the fomi of a ampoule, capsule, 
sachet, paper, or other container. When the canier sen/es as a diluent, it may be solid, 
semi-solid, or liquid material which acts as a vehicle, excipient, or medium for the active 
25 compound. The active compound can be adsort)ed on a granular solid container for 
example in a sachet. Some examples of suitable carriers are water, salt solutions, alco- 
hols, polyethylene glycols, polyhydroxyethoxylated castor oil, gelatine, lactose, amylose. 
magnesium stearate. talc, silicic acid, fatty acid monoglycerides and diglycerides, 
pentaerythritol fatty acid esters, hydroxymethylcellulose and polyvinylpyrrolidone. The 
30 fonnulations may also include wetting agents, emulsifying and suspending agents, preser- 
ving agents, sweetening agents or flavouring agents. The fonnulations of the invention 
may be formulated so as to provide quick, sustained, or delayed release of the active 
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ingredient after administration to the patient by employing procedures well known in the 
art 



The phamiaceutical preparations can be sterilized and mbced. If desired, with auxiliary 
5 agents, emulsrfiers. salt for influencing osmotic pressure, buffers and/or coloring sub- 
stances and the like, which do not deleteriously react with the active compounds. 

For parenteral application, particularty suitable are injectable solutions or suspensions, 
preferably aqueous solutions with the active compound dissolved in polyhydroxylated 
10 castor oil. 

Tablets, dragees, or capsules having talc and/or a carbohydrate earner or binder or the 
like are particularty suitable for oral application. Preferable earners for tablets, dragees. c 
capsules include lactose, com starch, and/or potato starch. A syrup or elixir can be used 
15 cases where a sweetened vehicle can be employed. 

Generally, the compounds are dispensed in unit form comprising from about 1 to about 
100 mg in a pharmaceutically acceptable canier per unit dosage. 

20 A typical tablet, appropriate for use in this method, may be prepared by conventional 
tabletting techniques and contains: 



Active compound 5.0 mg 

Lactosum 67.8 mg Ph.Eur 

25 Avicel® 31.4mg 

Amberiite® 1.0 mg 

Magnesii stearas o,25 mg Ph,Eur. 



EXAMPLES 

30 



The process of preparing the compounds of formula I is further illustrated in the following 
examples which, however, are not to be construed as limiting. 



wo 99/03861 



PCT/DK98/00288 



32 



EXAMPLE 1 

7J'.Yann.3-isnpmpvlaminti-6 . itiftfhyUH-thien » P ^-Aj-I 2.4-thia<tia7ine 1.1-diQXidg 

5 

a} A-nyano-2-hyrira2inocarh onvl.5-inethvl-thiophBne-3-8ulfonamide 

Methyl 4-cyano-5^T^ethyl-3-5ulfamoy^thtophene-2^arboxylate (2.9 g), prepared from 
1 0 methyl 3-amino-4-cyano-5-methyl-thlophene-2-cart30xylate in analogy with known 
procedures, e.g. F. Junquera et al. . Eur.J.Med.Chem. 23, 329 (1988). was suspended in 
10 ml of ethanol. Hydraane monohydrate (2 mi) was added and the mixture was stirred for 
1 h at room temperature and then evaporated. The oily residue (3.3 g) was triturated with 
10 ml of water and the precipitating crystals were collected by filtration, washed with water 
15 and dried to give the title compoundas yellow crystals (yield 1.62 g); m.p. 186-91 °C; 'H- 
NMR (DMSO-dO. 5(ppm):7.25 (br. 5H. NH/NHj). 2.51 (s. 3H. CH,). 

h) 4-r.vanQ-5-m f>hYi-a.suifemnyUthiQphenfl-?-carbonvl azide 

20 

A solution of sodium nitrite (0.47 g) in 5 ml of water was added dropwise to a stirred 
solution of 4-cyano-2-hydrazinocarbonyl-5-methyl-thiophene-3-sulfonamide (1.6 g) in 38 
ml of 1 M hydrochloric acid at 0 °C. The resulting mixture was stirred for 30 min at 0 X 
and then filtered. The filter cake was washed with water and dried in vacuum to give 1.35 
25 g of the title compound; 'H-NMR (DMSO-dJ. 5(ppm): 7.75 (br. 1H, NHj), 2.75 (s, 1H, 
CHJ. 

r) A.r;ygnn-?^thoxvea r hnnvlamlno-5-mfithvl-thi0PhenR-3-SUlfQnamide 

30 

4-cyano-5-methyl-3-sulfamoyl-thiophene-2-carbonyl azide (1.35 g) was added in small 
portions over 5 min to 50 ml of abs. ethanol at reflux temperature. The resulting solution 
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was refluxed for 5 min and then evapbrated. The residue crystallized when triturated with 
20 ml of ethyl acetate. The crystals were filtered off. rinsed with etyl acetate and dried to 
give the title compound; ^H-NMR (DMSC>d«), 5(ppm): 9.45 (s. 1H. NH), 7.82 (br, 2H, NHj), 
4.23 (q. 2H, CHj). 2.51 (s, 3H, CH3), 1.25 (t, 3H. CH,), 

5 

d) N-(4-Cvano-2-ethoxvcarbQnylaminQ-5-meth yl-3>thienylsulfonvn-N^isQpropvlthiourea 
A mixture of 4-cyano-2-ethoxycarbonylamino-5-methyl-thiophene-3-sulfonamide (0.50 g). 
potassium carisonate (0.36 g) and isopropyl isothiocyanate (300 ^1) in 10 ml of dry acetone 

10 was heated at 55 'C for 18 h and then evaporated to dryness. The residue was dissolved 
in 10 ml of water, and pH was adjusted to 2 by dropwise addition of 1M hydrochloric acid. 
The precipitate was filtered off. rinsed with a small amount of water and dried to give 0.34 
g of the title compound; m.p. 169-171 'C. 

15 

e) Ethvl 7-CVano-3-lsopropvlaminQ-6-methvt-4H-thienQr2.3-eM 2 4^thiadia7tne-4- 

cgrbQXYlatg 1.1-<JtQxide 

To a stirred solution of N-(4-cyano-2-ethoxycarbonylamino-5-methyl-3-thienylsulfonyl)-N'- 
20 isopropylthiourea (0.3 g) and triethylamine (320 yi) in 10 ml of dry THF at 0 •C was added 
750 nl of a 20% solution of phosgene in toluene. The mixture was stinred at 0 for 1 h 
and then evaporated to dryness. The residue was triturated with 10 ml of water, filtered 
off, rinsed on the filter with water and dried to give 0.24 g of crude title compound; m.p. 
1 16-119 "C. The product was used for the next step without purification. 

25 

0 7-CYan0 -3-iS0Pr0PVlaminQ-6-methvl-4H-thienor2.3-e1-1 .2.4-thiadiazine 1 l-dioxide 

A mixture of ethyl 7-cyano-3-isopropylamino-6-methy!-4H-thieno[2,3-e]-1,2,4-thiadia2ine- 
30 4-carboxylate 1,1-dioxide (0.15 g) and 5 ml of 1 M aqueous sodium hydroxide was stirred 
at room temperature for 1 h. Then the mixture was filtered and pH was adjusted to 1-2 by 
dropwise addition of 4M hydrochloric acid. After stining for 30 min the precipitate was 
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filtered off. rinsed with a small amount of water and dried to give the title compound; m.p. 
m.p. 235-238 'C; 'H-NMR (DMSOA). 5(ppm): 11.35 (s. 1H. NH). 7.55 (br d, 1H. NH). 
3.98 - 3.77 (m, 1H. CH), 2.50 (s. 1H. CHj). 1.15 (d. 6H. CHJ. 

5- 

FXAMPLE2 

7.rvano-6-mftthyl-a.nroottla m in<v4H-thienor7 IVftVI ,2.4-thiadia7ine 1 . 1-dtOXlde 

10 

a^|4-f 4.f'rVifnn.?^nwMrbonvlamin Q -?f-m'=^ttiyl-a-thiRnvlsulfonvlVN'-D 
The titie compound was prepared from 4-cyano-2-ethoxycart)onylamino-5-methyl- 
thiophene-3-sulfonamide and propyl isothiocyanate in analogy with the synthesis de- 
scriljed in Example 1-d; m.p. 167-168 'C. 

15 

K) FttiYi 7.^nnAmftthvt ^ rnpviarninQ^H-thiftnnr7.3-eVi.2 4-thiadiazlrw-4^ aiiafflatlate 

1,1-dioxide 

20 The title compound was prepared by ring closure of N-{4-cyano-2-ethoxycarbonylamino-5- 
methyl-3-thienylsulfonyl)-N'-propylthiourea in analogy with the synthesis described in 
Example l-e; m.p. 175-179 'C. 

25 r) 7^.yanQ.6.mf.thYi.a-pronvia m in>win-thfenor2 3-ftT-i 7 44hiadia7inft 1.1-dioxide 

The title compound was prepared by hydrolysis and subsequent decarboxylation of ethyl 
7-cyano-6-methyl-3-propylamino-4H-thieno[2.3-el-1 ,2.4-thiadiazine-4-carboxylate 1,1- 
dioxide in analogy with the synthesis described in Example 1-f; m.p. 293-98 °C; ^H-NMR 
30 (DMSO-d,). 5(ppm): 11.6 (s, 1H. NH), 7.65 (br. 1H. NH), 3.14 (dd. 2H. CHj). 2.58 (s. 1H, 
CHj). 1.65 - 1.4 (m, 2H. CHj). 0.89 (t 3H. CH,). 
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EXAMPLPa 

6-ChlQro-3-f3-methvlblrtvl>amino-4H.thj«>n^f3.2-e1.1 ? A-thi a diazine l l-dinvriA 

5 

a) /V^^Amino-f>-^lQro-2-4hienvisuifonvivA/v.'^-n ^ ethvihirtyi) thin.,rftfl 

Potassium fert-butoxide (0.49 g, 4.4 mmol) was added to a solution of S-amino-S- 
chlorothiophene-2-sulfonainide hydrochloride (0.5 g. 2.0 mmol) in dry N.N- 

10 dimethylformamide (5 ml) with stirring on an ice bath. After 10 min. 3-methylbutyl isothio- 
cyanate (0.31 g. 2.4 mmol) was added dropwise to the resulting suspension, and the 
mixture was stirred for 3.5 h at 0 to 20 'C. Most of the solvent was evaporated at 40"C. 
and the residue was tai<en up in 25 ml of water, treated with decolourising charcoal, and 
filtered. Acidification of the filtrate with acetic acid to pH 3-4 and filtration afforded 0.21 g 

15 (29%) of the title compound; mp 114-115'C decomp., ^H-NMR (DMSO-ds): 5 0.85 (d. 6H. 
2X CH,). 1.40 (q. 2H. CHJ. 1.50 (m. 1H. CH). 3.45 (q. 2H. Ch^. 6.45 (br. 2H. NH^. 6.65 
(s. 1H. H-4). 8.30 (br t. 1H. NH). 11.3 (br s. 1H). 



b) &^hlorQ-3-f3-methYlbll tVl)amlno-4H - th i e n o r 3 2 ^1-1 ? a-thmHigzine 1 1.dinviH« 

Phosgene (0.242 ml. 20 % in toluene) was added dropwise to a solution of W-(3-amino-5- 
chioro-2-thienyIsuifonyl)-W'-(3-methyibutyl)thiourea (0.153 g. 0.42 mmoO and dry triethy- 
lamine (0.1 18 ml. 0.85 mmol) in dry tetrahydrofuran (3 ml) with stirring at O'C. The mixture 
was stirred for 2 h at O'C. and evaporated to dryness. Crystallisation was obtained from 
ethyl acetate, and the precipitate was isolated by fiitrafcon. washed with water and dried 
affording 38 mg (27%) of the title compound, mp 230-231.5-0, ^H-NMR (DlV/ISO-ds): 5 
0.90 (d, 6H, 2 X CH3). 1.40 (q, 2H, CH,). 1.60 (m. 1H, CH). 3.20 (q. 2H, CHJ. 7.05 (s. 1H. 
H-5). 7.25 (brs. 1H, NH). 10.95 (s, 1H, NH). MS: We 307(M+) 



30 



EXAMPLE 4 
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p-rhlQrrv3-f1-methvlheotvna minfv4H-thi6n^^ 

a) AiLra-Amino-5^ lnrn-24ht6nvlsu[fnnvlV/V'-(1-methVlheDW 

5 

The title compound was prepared from 3-amino-5-chlorothiophene-2-sulfonamide 
hydrochloride and 1-methylheptyl isothiocyanate by a procedure analogous to the 
procedure described in example 3-a; a syrup was. obtained (yield 29%). 'H-NMR (DMSO- 
de): 5 0.90 (t,3H, CH,). 1.10 (d. 3H. CHJ. 1.25 (m. 8H), 1.47 (m, 2H. CHj). 4.25 (p. 1H, 
10 CH). 6.5 (br s, 2H. NHJ. 6.65 (s. 1H, H-4), 7.9S (br . 1H. NH), 11.2 (br s. 1H). 

h) f^.hlni^3-/1-methvlheptvnamlnQ-4H 4hienQr3 2-^V1.2.4>thiadiaa 

The title compound was prepared from A^(3-amino-5-chloro-2-thienylsuIfonyl)-A/-{1- 
15 methylheptyl)thlourea by a procedure analogous to the procedure described in example 3- 
b (yield 71%); mp 179-18rC, ''H-NMR (DMSO-da): 5 0.85 (t, 3H, CH3), 1.15 (d. 3H. CH3). 
1.30 (m, 8H). 1.45 (m. 2H, CH^), 3.75 (p. 1H. CH). 7.05 (s, 1H, H-5). 7.10 (br s. 1H. NH). 
10.65 (s. 1 H, NH). US: Wife 349 (M+). 

20 

fi-nhioro-a-M -ethvlDentvhaminQ-4H-thi enQf 3.2-el-1 .2.4-thiadiazine 1 . 1 -dioxide 

25 a) N-^3-Amino>5-rhlorQ-2>thien ylsuifQnvlVA/'..ri-ethvlDentvnthiourea 

The title compound was prepared from 3-amino-5-chlorothiophene-2-sulfonamide 
hydrochloride and 1-ethylpentyl isothiocyanate by a procedure analogous to the procedure 
described in example 3-a; a syrup was obtained (yield 36%). ^H-NMR (DMSO-de): 8 0.8 (2 
30 q. 6H. 2 x CH3). 1.2 (m. 4H). 1.5 (m. 4H). 4.20 (sextet, 1H. CH). 6.55 (br , 2H. NHJ. 6.65 
(s, 1H. H-4). 7.85 (br d , 1H, NH). 11.3 (brs. 1H. NH). 
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b) 6-<^hlQrQ-3-(1-ethvlDentvltaminn^H.thiftnnf 3 .2-e1-1 ? 4-thiqdiazinft 1 l-rtipyH ft 

The ttle compound was prepared from AK3-amino-5-chloro-2-thienylsulfbnyl)-Ar-(l- 
ethylpentyOthiourea by a procedure analogous to the procedure described in example 3-b 
5 (yield 35%); mp 165-167.5»C. 'H-NMR (DMSO-dJ: 5 0.85 (2 q. 6H. 2 x CFy. 1.25 (m. 
4H). 1.45 (m. 4H). 3.65 (m. 1H. CH). 7.0 (br. 1H. NH). 7.05 (s, 1H. H-5). 10.65 (br s. 1H. 
NH). MS: We 335 (M+). 



10 EXAMPLES 

6-Chlqr<^3-f2-mftthVlh< l tvnr^min<MH-thienor3.2-e1.1 9 4-thia d !a7inB 1 

a) /V^3-Amino-S^<:hloro-9-thipnv^sulfan^4^■M'-/ ?.^nethvlhllh/l^hin■■».a 

15 

The title compound was prepared from 3-amino-5-chlorothiophene-2-sulfonamide 
hydrochloride and 2-methylbutyl isothiocyanate by a procedure analogous to the proce- 
dure described in example a-a (yield 28%); mp 1 16.5-118 °C. ^H-NMR (DMSO-de): 5 0.8 
(2 d. 6H. 2 X CH3). 1.10 (m. 1H), 1.30 (m, 1H). 1.65 (m. 1H). 3.40 (m. 2H + HDO. CHJ. 
20 6.45 (br . 2H. NHJ, 6.65 (s, 1H, hM). 8.25 (brt . 1H. NH). 11.3 (br s. 1H). 

b) g-ChlQro-3-(2-mftthYlNltVl)j^min»4H-thiftnor3 2.e1-1 ? 4-thtariia 7 ine 1.1-dinYirtP 

The title compound was prepared from AK3-amino-5-chloro-2-thferiylsulfbnyl)-/V'-(2- 
25 methylbutyl)thiourea by a procedure analogous to the procedure described in example 3-b 
(yield 49%); mp 232-234 "C. ^H-NMR (DMSO-de): 5 0.85 (2 d. 6H. 2 x CH,). 1.15 (m. 1H). 
1.40 (m, 1H). 1.60 (m. 1H). 3.10 (m. 2H. CHJ. 7.05 (s. 1H. H-5). 7.25 (br. 1H. NH). 10.85 
(brs. 1H. NH). MS: M/e 307 (M+). 

Analysis: calc. For C„H,4CIN,02S, C 39.02 H4.58 N 13.65. found C 38.98 H4.72 
30 N 13.40 
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EXAMPLE 7 

<^ t>l""^3-/1-m f ^hv»hPYvhamintwtH.thienor3?-eM ? 4-rtliB(1ia7inf? 1 , 1-< J iQXicl9 



a) /^^ f^&minn.s-c^^l"^ft-7-thienvls u^f»"v'^-^/-^1-mftthvlhexvnthiQurea 

The title compound was prepared from 3-amino-5-chlorothiophene-2-sulfonainide 
hydrochloride and 1-methylhexyl isothiocyanate by a procedure analogous to the proce- 
0 dure descritjed in example 3-ai a syrup was olrtained (yield 43%). 'H-NMR (DMSOd,): 8 
0.85 (t. 3H, CHJ. 1.10 (d, 3H. CH,). 1.25 (m. 6H). 1.45 (m. 2H). 4.25 (m. 1H. CH). 6.50 (br 
. 2H, NH^. 6.65 (s. 1H. H-4). 7.93 (br. 1H. NH). 11.3 (br s, 1H, NH). 

^ n^ ^, ^^ y,^^lJ^^^fh^Ah^y^inm(^^H.mf^no^Z2-f^^-^ ? 4-thi?^diazine Ll-dioxids 

15 

The title compound was prepared from N-(3-amino-5-chloro-2-thlenylsutfonyi)-W'-(1- 
methylhexyl)thiourea by a procedure analogous to the procedure described In example 3- 
b (yield 63%); mp 158-162 'C. ^H-NMR (DMSO-dJ: 5 0.85 (t. 3H. CH,). 1.15 (d. 3H. CH,), 
1.25 (m. 6H). 1.45 (m. 2H). 3.75 (m. 1H. CH). 7.05 (s. 1H. H-5). 7.15 (br s. 1H. NH). 
20 10.75 (br s. 1H. NH). MS: M/e 335 (M+). 



FXAMPLE 8 

25 R-nhinrn-a-fcvcioppntynaminQ- ^ H-thtennra 2^1-1 7 4-thiadiazinft ll-dloxide 

a) AiL(a-Aminty.5.c hln,«.?-thtenvlSM!fnnylVA/'-ctfClonRntVlthiOUrea 

The title compound was prepared from 3-amlno-5-chlorothiophene-2-sutfonamide 
30 hydrochloride and cyclopentyl isothiocyanate by a procedure analogous to the procedure 
described in example 3-a (yield 46%); 'H-NMR (DMSO-d^): 5 1.30 - 1.70 (m, 6H). 1.90 (m. 
2H). 4.40 (sextet. 1H. CH). 6.55 (br . 2H. NH^). 6.65 (s, 1H, HA). 8.15 (br d. 1H. NH). 11.2 
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(brs, 1H.NH). 

b) 6-ChlgrQ-3-(ffVClQDentvnamin<v4H-thtennfa 4-thiflriiaTine 1 1-HinviHo 

5 The title compound was prepared from W-(3-amino-5-chloro-2-thienylsulfonyl)-W'- 
cyctopentylthiourea by a procedure analogous to the procedure described In example 3-b 
(yield 57%); mp 291-292 'C. 'H-NMR (DMSO-d,): 5 1.40 - 1.70 (m. 6H. CH3). 1.90 (m. 
2H). 3.95 (sextet. 1H. CH), 7.05 (s. 1H. H-5). 7.3 (br. 1H. NH). 10.70 (brs. 1H, NH). MS: 
M/e305(M+). 

10 

EXAMPI P g 

6-Chloro-3-(cvclohftyvlmpthvl)amino-4H-thiftnor3 2.fii.i 0 ^- t hiadiarinA 1 i-f j^xilft 

15 

a) /V-(3-Aml^P-5-ffhlQro-?-thlftnvlsulfahvl^-A/'.ftyr J QhewlmRthylth^ ^^ 

The title compound was prepared from 3-amlno-5-chlorothiophene-2-sulfonamide 
hydrochloride and cyclohexylmethyl isothiocyanate by a procedure analogous to the 
20 procedure described in example 3-a; a syrup was obtained (yiehJ 8%), 'H-NMR (DMSO- 
d,): 5 0.95 (m. 2H). 1.25 (m. 3H). 1.70 (m. 6H). 3.45 (d. 2H. CHj). 4.45 (br . HDO + NH). 
6.65(s. 1H.H-4). 

g-ChlQrQ-3-(CVClQhftXVlmPthvl>amlno-4H-thiennr3 2-61-1 7 4.thia d iaanP 1 j^lnvir^^ 

25 

The title compound was prepared from AH3-amino-5-chloro-2-thienylsulfonyl)-W'- 
cydohexylmethyHhlourea by a procedure analogous to the procedure described in 
example 3-b (yield 68%); mp.> 200 'C decomp., 'H-NMR (DMSO-d,): 5 0.90 (m. 2H). 
1.15 (m. 3H). 1.70 (m. 6H). 3.05 (t. 2H. CHJ. 7.05 (s. 1H. H-5). 7.25 (br . 1H. NH). 10.95 
30 (br s. 1 H, NH). MS: M/e 333 (M+). . 
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EXAMPI F in 



EthY l 3-(g-chloro-1 4-flihvfiro.i i.riinynthioT^ > ^r3.2^T.n» o jj-thj^ ^j^^jn-^, 

vlamino\hiitannatft 

5 

a) Ethyl 3-{3r(3-aminQ-5-dllomthien-9.v n5»..lf^ nYnt h ioureido} h..tannqtq 

The title compound was prepared from 3-amino.5.chlorothiophene-2-sulfonamide 
hydrochloride and ethyl 3-isothiocyanatobutyrate by a procedure analogous to the 
10 procedure described in example 3-a (yield 93%); 'H-NMR (DMSO-dg): 8 1.18 (d. 3H. CHJ. 
1.20 (t. 3H. CHj). 2.61 (m. 2H. CHJ, 4.08 (q. 2H. CH,). 4.58 (m. 1H. CH). 6.46 (br s! 2H. ' 
NHj). 6.65 (s. 1H. H-4). 8.34 (br d. 1H. NH). 11.35 (br s. 1H). 

b) EthYl 3-(g-ChlQrQ-1.4-dihvdro.1 1-dinynthiAnnp ; >.e1.H» 9 4.fhior^j f,yjn.^_ 
15 vlamino^hiitanf^ftfft 

The title compound was prepared from ethyl 3-{3[(3-amino-5-chlorothien-2- 
yl)sulfonynthioureido}butanoate by a procedure analogous to the procedure described in 
example 3-b except that the product was purified by column chromatography (yield 71%); 
20 mp 151.155-C (ethyl acetate); 'H-NMR (DMSO^e): S 1.18 (t. 3H. CH,). 1.20 (d. 3H. CH,). 
2.57 (m. 2H, CH^. 4.07 (q. 2H. CH^. 417 (m. 1H. CH). 7.05 (s. 1H. H-5). 7.25 (br. 1H 
NH). 10.99 (s. 1H. NH); MS: m/e 351/353 (M+); (C„H„N,CI,0,S, ■ 0.2 ethyl acetate) calc. 
C 38.36 H 426 N 11.37. found C 38.35 H 4.18 N 11.58. 

25 

EXAMPI FH 

3-f6-ChlQro-1 4^ihvdro-1 1-<jlovothienof3 ?-eT-n« ? 4.thiadiprin.-^.y <.min^ )^ , rtnn -ri' ; n i l 

30 Ethyl 3-{6^loro-1.4Kiihydro-1.1^1loxothieno[3.2-e]-1X«.2.4-thiadiazjn-3. 

ylamino)butanoate (0.5 g. 1.42 mmol) was hydrolyzed to the acid by stirring in 5 ml of 2 N 
sodium hydroxide for 2 h at room temperature. The solution was treated with decolorising 
charcoal, filtered and acidified with 4 lUI hydrochloric add to pH 2. The resulting precipitate 
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was isolated by filtration, washed with water and dried to give 294 mg (64 %) of the title 
compound: m.p.218-223'C: ^H-NMR (DMSO-d,): 5 1.19 (d. 3H. CH,). 2.49 (m. 2H. CHJ. 
4.10 (m. 1H, CH). 7.06 (s. 1H, H^). 7.25 (br. 1H. NH). 10.99 (s. 1H, NH). 12.38 (br s. 1H. 
OH); MS: m/e 305«07 (M - H,0)*; {CoH,oN,CI,04SJ calc. C 33.39 H 3.11 N 12.98. found 
5 C 33.62 H3.11 N 12.81. 



EXAMPLF 19 

10 6-ChlQro-3-(3-hY(tmyY-1-mPthvlpronvl>amln>v4H-thfennp ? 4.thtariia^jn^ i ^ , 

Toluene (5 ml) was cooled to 10"C and lithium aluminum hydride (1 14 mg. 3 mmol) was 
added followed by 0.53 ml of tetrahydrofuran. Ethyl 3-(6-chioro-1 ,4-dihydro-1 .1- 

15 cnoxothienop.2^].U«.2.4.thiadiazin^ylamino)butanoate(352mg. 1 mmol) was added to 
the cooled solution and the mixture was stirred for 2 h at O'C and then at room tempera- 
ture over night. The mbdure was cooled on an ice bath and 10 ml of water was added 
dropwise followed by 5-10 ml of 20 % sulfuric acid. The mixture was extracted with ether 
(3 X 30 ml) and the organic phase was washed with water, dried and evaporated to 

20 dryness. The crude product was mixed with the solid that was fontied in the aqueous 
phase and finally purified by column chromatography on silica with ethyl acetate/methanol 
(9:1) affording 120 mg (39 %) of the title compound; m.p..199-203'C; ^H-NMR (DMSO-dJ: 
5 1.14 (d. 3H. CH3). 1.65 (m. 2H. CHJ. 3.48 (m. 2H. CH,). 3.90 (m. 1H. CH). 4.60 (br s. 
1H. OH). 7.06 (s. 1H. H.5). 7.17 (br. 1H. NH). 10.88 (s. 1H. NH); MS: m/e 309/311 (M*); 

25 (C9H,jN,CI,0,Sj • 0.15 ethyl acetate) calc. C 35.70 H 4.12 N 13.01. found C 35 7 H 4 1 
N 13.1. 



EXAMPt F ia 

( B)-6-ChlorQ-3-fi-phenvlf^thYl)a m inr h4H-thienof3 7 - ft l.i 2 .4.thi«rii;.rina 1 ^ .^^^j^^^ 
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a) mVN-(3-Amino-5-chloro-2-thienvfs»lfnnylV NV1-Dhenvlet^ 

The title compound was prepared from 3-amino-5-chlorothiophene-2-sulfonamide 
hydrochloride and D-amiethylbenzyl isothiocyanate by a procedure analogous to the 
5 procedure described in example 3-a (yield 96% impure product); ^H-NMR (DMSO-ds): 5 
1.46 (d, 3H. CH3). 5.36 (quint, 1H, CH), 6.45 (br s. 2H. NH^), 6.64 (s. 1H. H-4), 7.2-7.4 (m. 
5H. ArH), 8.53 (brd. 1H. NH). 11.3 (br s, 1H). 

W (RV6-Ch l Qro-3- f l-phenvlethvnamin o-4H- t hlen o r3.2-ei-i 2 4.thiadia:.ing 1 

10 

The title compound was prepared from crude (R)-N-(3-Amino-5-chloro-2-thienylsulfonyl)- 
N'-(1-phenylethyl)thiourea by a procedure analogous to the procedure described in 
example 3-b except that the product was purified by column chromatography on silica with 
dichloromethane/methanol (19:1), (yield 17%); mp 218-220X (ethyl acetate): 'H-NMR 
15 (DMSO-de): 5 1.48 (d, 3H, CH3). 497 (quint. 1H. CH). 7.10 (s, 1H, H-5). 7.2-7.4 (m. 5H. 
ArH). 7.73 (br. IN, NH). 10.81 (s. 1H. NH); MS: m/e 341/343 (M+); (C^aHiaNoCIiO^Sa) calc. 
C 45.68 H 3.54 N 12.29. found C 45.83 H 3.55 N 12.04. 



20 

EXAMPLE 14 

fS)-3-sgc-Butvlamino-6-chloro^H-thienQ[3 2. e Vi.2.4-thtadiazine1.1-^ 

25 A solution of 3,6-dichloro-4H-thienoI3.2-eh1.2.4-thiadiazine 1.1-dioxide (257 mg, 1.0 
mmol) and (S)-(+)-sec-butylamine (0,31 ml, 3.0 mmol) was stinred in 10 ml of abs ethanol 
for 4 days at SOX in a sealed flask. The cooled solution was concentrated in vacuo and 
the residue was stin^ed with water (10 ml) followed by adjustment to pH 2 with 4M 
hydrochloric acid. The initially fomfied gummy product was crystallized by stining at 0*C. 

30 The precipitate was isolated by filtration, washed with water, and recrystallised from ethyl 
acetate/methanol followed by drying in vacuo at SOX over night to give 181 mg (62 %) of 
the pure title compound; mp 228-230X (ethyl acetate); ^H-NMR (DMSO-de): 5 0.88 (t, 
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3H. CH,). 1.14 (d. 3H. CH,). 1.49 (m;2H. CH^, 3.68 (m. 1H. CH). 7.08 (s, 1H. H-5). 7,13 
(br, 1H. NH). 10.73 (br s, 1H. NH); MS: m/e 293/295 (M+); {Cjt^,jHfi\,0^^ calc. C 38.79 
H 4.12 N 14.30. found C 36.9 H 4.1 N 14.2. 



FXAMPLE 15 

fH7hinrrvA.isonr TY'«'"i"»^"-**''''""P ^V1 2 4-thiadia7ine 1.1-diQxide 

10 

a) M4'U^hlQiTv3-/tenn''"»v'*'^'°t ^ ^^'^"^'^^"'^'^"^"^'°°^^"'^^^^^ 

Potassium fert-butoxide {135 mg. 1.2 mmol) was added to a solution of N-(5.<*loro-3- 
sulfamoylthiophen-2-yl)-acetamide(255 mg. 1.0 mmol) in dry N.N^fimetliylfonnamide (5 

1 5 mO with stirring on an Ice batti. After 5 min. isopropyl isottiiocyanate (0.128 ml, 1 .2 mmol) 
was added dropwise and ttie solution was stined for 30 min at O'C and then at room 
temperature for 3 h. A further amount of potassium tert-butoxide (1 35 mg, 1 .2 mmol) was 
added to the solufion and stimng was continued at room temperature for 1 h. The solvent 
was evaporated at <50'C, and the residue was tal<en up in 1 0 ml of water and the 

20 aqueous solution was adjusted to pH 2 with 4 M hydrochloric acid. The resulting precipi- 
tate was isolated by filtration, washed with water and dried to give 274 mg (77%) of cmde 
title compound: 'H-NMR (DMSO-dg): S 1.12 (d, 6H, 2 x CH,), 2.28 (s, 3H, COCH,). 4.21 
(m, 1H, NCH). 7.15 (s, 1H, H-4), 8.34 (br d. 1H. NH). 10.26 (s. 1H, NH). 

25 b) ft-r.hlftm-a-isQPr ^pvlaminQ.4H-thionnp a^yi 2 4-thiadia7ine 1.1-diQXi<te 

Phosgene (0.416 ml. 20 % in toluene) was added dropwise to a solution of N-I5-chloro-3- 
(isopropyithiocarbamoyl)sulfamoylthiophen-2-yl]acetamide{261 mg, 0.73 mmol) and dry 
triethylamine (0.209 ml, 1.5 mmol) in dry tetrahydrofuran (5 ml) with stirring at O'C. The 
30 mixture was stirred for 1 h at O'C, and evaporated to dryness. The residue was triturated 
with 10 ml of water, and the precipitate was isolated by filtration, washed with water and 
finally deacetylated by stimng in 2 ml of 2 N sodium hydroxide for 90 min at room 
temperature. The solution was acidified to pH 2 with 4 M hydrochloric acid and the 
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precipitate was filtered off and recfysiiallised from ethyl acetate with decolorising charcoal 
affording 44 mg (21%) of the pure title compound; mp 272-274"C (ethyl acetate); ^H-NMR 
(DMSO-dg): 6 1.16 (d. 6H. 2 x CH^. 3.85 (m. 1H. NCH). 7.23 (s. 1H. H-7). 7.48 (brd. 1H. 
NH). 1 1 .12 (s. 1 H. NH); MS: m/e 279/281 (M+). 



EXAMPIF 1R 

6-Ch l orp-3-cyclQpentvlamino-4H-thienor? 3^1.1 ■2.4^iadia7in>. i i^i^^xi rln 

10 

a) N-r5-ChlorQ-3-(<;Yr4nnftntvlthlQcarhamnvi^suifamQvithinphp n -2.vnarAtomiHft 

The title compound was prepared from N-{5-chloro-3-sulfamoylthiophen-2-yi)-acetamide 
and cydopentyl isothiocyanate by a procedure analogous to the procedure described in 
15 example 15 a (yield of crude product 93%); 'H-NMR (DMSO-d,): 5 1.3-2.0 (m. 8H, 
(CH2)4). 2.28 (s. 3H. CH^. 4.32 (sext. 1H. CH). 7.16 (s. 1H. H-4). 8.48 (br d. 1H. NH). 
10.23 (br s. 1H, NH). 

9-ChlPr9-3-fiYdQPentvlamlno-4H4hiPnnp ? 4-thiaf<ia7ine 1.l.dinYiri>» 

20 

The title compound was prepared from N-[5-chloro-3- 

(cyciopentylthiocarbamoyi)sulfamoylthiophen-2-yl]acetamide by a procedure analogous to 
the procedure described in example 15 b (yield 32%); mp 280-282'C (aqueous ethanol); 
'H-NMR (DMSO-de): S 1.4-2.0 (m. 8H, (CHj)^. 3.96 (sext, 1H, CH). 7.23 (s. 1H. H-7). 
25 7.62 (br. 1H, NH). 11.09 (s. 1H. NH); MS: m/e 305/307 (M+). 



EXAMPLE 17 

•6romQ-3-iSQnrOPVlamino-4H-thlenor3 ? 4-thiariia7inP 1 
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Bromine (0,12 ml. 2.3 mmol) was added dropwise to a solution of 6-cliloro-3- 
isopropylamino-4H-thienoI3.2-el-1.2.4.thiadiazine l.lniioxide (280 mg. 1.0 mmoO in 10 ml 
of acetic acid and the mixture was stined for 24 h at 100'C in a sealed flask. The cooled 
mixture was evaporated to dryness and the residue was triturated with water to give a 
5 solid, which was recrystailised from ethanol/water (1:1) affording 118 mg (39 %) of the title 
compound contaminated with 10 % of the starting material; mp ca. ll^'C (aqueous 
ethanol); ^H-NMR (DMSO-d^): 5 1.16 (d. 6H, 2 x CH3), 3.86 (m. 1H. CH). 7.14 (s, 1H. H- 
5). 7.18 (br. 1H, NH), 10.74 (s, 1H. NH); MS: m/e 323/325 (M+). 

10 

gXAMPLE18 

:^.UQproDvi? »minQ-4H4htenor3.2-eV1 ■2.4>thiadia?ine 1 . 1 -dioxide 

15 

Powdered potassium hydroxide (128 mg, 2.28 mmol) was added to a solution of 6-chloro- 
3-lsopropylamino-4H-thienoI3,2-el-1.2,4-thiadiazine 1,1-dioxide (319 mg, 1.14 mmol) in 25 
ml of methanol and the mixture was hydrogenated at room temperature and atmospheric 
pressure for 3 days with 150 mg of 10 % palladium on carbon. The catalyst was removed 

20 by filtration and washed with ethanol and water. The combined filtrate was acidified with 4 
M hydrochloric acid and evaporated to dryness. The residue was recrystailised from 
water/ethanol and finally from ethyl acetate with decolorising charcoal affording the title 
compound contaminated with starting material, which could be removed by silica gel 
column chromatography ; 'H-NMR (DMSO-de): 5 1.16 (d, 6H, 2 x CH3). 3.88 (m. 1H, CH). 

25 6.95 (d, 1H. H-5). 7.03 (br d. 1H. NH). 7.88 (d. 1H, H-6). 10.70 (br s. 1H). 

EXAMPLE 19 

30 3^lsQprQpvlamin n-7-methvl-4H-thienQr2.3^M.? 4-thia(lia7ine 1,1-diOXjde 



a) Cyanometh anfistjlfonamide 
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Dry THF (200 ml) was saturated with ammonia at -10 'C. Then a solution of cya- ' 
nomethane-suifonyl chloride (13.9 g; prepared according to Sammes et al. J.Chem.Soc, 
1971, 2151-5155) in 10 ml of dry THF was added in small portions with stining over 20 
5 min at -10 **C. After the addition the temperature was rised to 0 °C and the reaction 
mixture was filtered. Removal of the solvent from the.filtrate and purification of the residue 
by column chromatography on silica gel eluted with ethyl acetate gave the title compound 
as beige crystals; m.p. 97-99 'C; IR (KBr), v (cm''): 3316. 3328 (N-H). 2266 (C-N). 1371. 
1151 (SO2). 

10 

b) 2-AminQ-4-methvMhioDhene-3-sulfonamide 

A mixture of cyanomethanesulfonamide (1.0 g), 2,5-dihydroxy-2,5-dimethyl-1.4-dithiane 
15 (0.75 g), and triethylamine (100 yd) in absolute ethanol (7 ml) was heated at 45-50 
under nitrogen for 3 h. Then the solvent was evaporated and the residue partitioned in 
water (30 ml) and ethyl acetate (50 ml). The aqueous phase was extracted with 4 x 50 ml 
of ethyl acetate. The combined ethyl acetate phases were dried over sodium sulfate and 
evaporated. The residue was purified by column chromatography on silica gel eluted with 
20 ethyl acetate. The title compound was obtained as a yellow solid, yield 0.65 (41%); m.p. 
142-144 -C; ^H-NMR (CD3OD). 8 (ppm): 7.19 (s. 1 H. C(6)H). 4.88 (br. 4 H. SO2NH2+ 
H2O), 4.71 (s. 2 H. NHJ. 2.41 (s. 3 H, CH3); MS: 192 (M*). 1 12 (M*- - SO^NHJ, 72 (CH3- 
C2HS*). 

25 

c) N-(2-Amino-4>methvl-3-thienvlsulfQnvn-N--isoDrQPvithiQurea 

A mixture of 2-amino-4-methyl-thiophene-3-sulfonamide (0.30 g), potassium carbonate 
(0.32 g), and isopropyl isothiocyanate (272 ^il) in dry acetone (5 ml) under nitrogen was 
30 heated at 50-55 X overnight. Then the solvent was evaporated and the residue was 
dissolved in water (15 ml); pH was adjusted to 2 by addition of 4 M hydrochloric acid, and 
the mixture was stin-ed for 30 min. The precipitated crystals, were filtered off, rinsed with a 
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small amount of water and dried to giVe 0.24 g (yield 54%) of the title compound; m.p. 
118-120 'C. 

d) <^H^ prnpvlaminn.7-methvUH-tii tennp 3-eV1 .2.4-thiadiazine 1 .l-diOXlde 

5 

A 20 % solution of phosgene in toluene (715 ^il) was added to a stin-ed and cooled solution 
of N-(2-amlno-4-methyl-3-thienylsulfonyl)-N'-isopropyltiiiourea (0.22 g) and triethylamine 
(313 nl) in dry THF (5 ml) the temperature being kept below 5 After stirring for 1.5 h 
ttie mixture was evaporated and triturated witii 10 ml of water. The precipitate was 

10 collected by filtration and dried to give 0.14 g of crude product. The crystals were heated 
at 70 'C with 5 ml of ettiyl acetate and the resulting mixture was cooled to 0 X for 10 min 
and then filtered. The filter cake was rinsed witti a minute amount of ethyl acetate and 
dried to give 0.087 g (yield 45 %) of the tiUe compound as tan crystals; m.p. 152-154 •C; 
'H-NMR (DMSO-de): 5 (ppm): 7.10 (br d, 1 H. NH). 6.61 (s, 1 H, N(4)H). 6.52 (s. 1 H. 

15 C(6)H), 3.89 (m, 1 H. CH). 2.32 (s. 3 H, CH3). 1.18 (d. 6 H. CH3). 

fi,(; tiln^nAnyrJnbutviamin o -4H4hienof3.2-el-1 .2.4-thiadia7ine 1 ,1-dioxidg 

20 

A solution of 3.6-dichloro-4H-tiiieno[3.2-e]-1,2,4-tiiiadia2ine 1.1-dioxkJe (257 mgi 1.0 
mmol) in cyclobutylamine (1.0 ml) was stin-ed for 18 h at 90*C in a sealed flask. The 
cooled solution was concentrated in vacuo and the residue was stirred with water (10 ml) 
at 0°C followed by adjustment to pH 2 with 4M hydrochloric acid. The product was Isolated 
25 by filtration, washed with water, and recrystallised from methanol/ethyl acetate followed by 
drying in vacuo at room temperature to give 155 mg (53 %) of the pure title compound; mp 
315-317X dec; ^H-NMR (DMSOde): 5 1.58-1.75 (m, 2H), 1.89-2.05 (m. 2H). 2.19-2.30 
(m, 2H). 4.16 (m, 1H). 7.06 (s, 1H). 7.62 (br s, 1H). 10.83 (br s, 1H); MS: m/e 291/293 
(M*); (CgH^oNjCI^OaSz) calc C 37.05 H 3.46 N 14.40. found C 37.18 H 3.48 N 14.19. 

30 

EXAMPLE 21 
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A solution of 3,6-dichloro-4H-^hieno[3.2-e^1,2,4-thiadlazine 1,1-dioxide (206 mg. 0.8 
mmoO in ethanolamine (1.0 ml) was stirred for 18 h at 100'C in a sealed flask. The cooled 
solution was concentrated in vacuo and the residue was stinwi with water (5 ml) at 0°C 
followed by adjustment to pH 2 with 4M hydrochloric acid. The product was isolated by 
5 filtration, washed with water, and recrystallised from ethanol/waterto give 135 mg (60 %) 
of the pure title compound; mp 260-26rC dec; 'H-NMR (DMSO-ds): 5 3.26 (distorted q. 
2H). 3.50 (t. 2H). 4.85 (br s. 1H). 7.07 (s. 1H). 7.20 (br s. 1H). 10.9 (br s, 1H); MS: m/e 
281/283 (M*); (CyHgNjCKOsSz) calc C 29.84 H 2.86 N 14.91, found C 30.13 H 2.84 N 
14.79. 

10 

EXAMPLE?? 

ft)-3^XQ-BICVClQr? ? 11heDt-2-vlamlnn^.^lBrtwlH.t h i6nnra ?.4.th}ari!a7inA 1 j. 

15 

A solution of 3.6-dichloro-4H-thieno(3,2-e]-1.2,4-thiadiazine 1,1-dioxide (206 mg. 0.8 
mmoO in exo-2-aminonorbomane (1.0 ml) was stin^ for 20 h at 100'C In a sealed flask. 
The mixture was stirred with water (10 ml) at O'C followed by adjustment to pH 2 with 4M 
hydrochtoric acid. The product was isolated by filtration, washed with water, and recrystal- 
20 lised from ethyl acetate/methanol to give 168 mg (63 %) of the pure title compound; mp 
323-324-C dec; 'H-NMR (DMSOkI,): 5 1.05-1.55 (m, 7H). 1.68-1.77 (m, 1H). 2.18-2.28 
(m. 2H), 3.51 (m, 1H). 7.09 (s. 1H). 7.2 (brs, 1H), ca.10.5 (brs. 1H).; MS: m/e 
331/333(M*); (C^H^NjCliOaSj) calc C 43.43 H 4.25 N 12.66, found C 43.67 H 426 N 
12.55, 

25 

EXAMPLF 7.-^ 

fR)-6-Chl9ro-3-f?-hY(1rnyvnrQDvnaminfMH-thtennf.'^ 7^].^ 2 4-thiadia?inft 1 

30 A solution of 3.6-dichloro-4H-thieno[3,2-e]-1,2,4-thiadia2ine 1.1-dloxide (200 mg. 0.78 
mmol) in (RH-)-1-amino-2-prDpanol (1.0 ml) was stined for 18 h at 100'C in a sealed 
flask. The cooled solution was stirred witti water (3 ml) at O'C followed by adjustment to 
pH 2 wrth 4M hydrochloric add. The product was isolated by filtration, washed with water, 
and dried in vacuo at room temperature to give 170 mg (74 %) of the purB titie compound; 
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mp 210-211*C .: 'H-NMR (DMSO-di): 8 1.08 (d, 3H). 3.0-3,1 (m, 1H). 3.15-3.25 (m. 1H). 
3.72-3.82 (m, 1H). 4.91 (br s. 1H). 7.09 (s. 1H), 7.14 (br s. 1H). 10.95 (br s. 1H).; MS: m/e 
297/295{M*);(CH,oN3CIAS2 0.5H20) calcC 31.53 H3.64 N 13.79. found C 31.57 H 
3.58 N 13.58. 

5 

FXAMPLE 24 

fi-RmmQ-3-i «n prnnvlamino . 4H.thi6nor3.2-e1-1 ? 4-thiacliazine 1,1-di<?Xiclg 

10 Bromine (1.26 ml, 25 mmol) was added dropwise to a solution of 6-chloro-3- 

isopropylamino-4H-thieno[3,2-el-1,2,4-thiadiazine 1,1-dioxide (2.3 g, 8,2 mmoj) in25 ml of 
acetic acid and the mixture was stinred for 48 h at 100*C in a sealed flask. The cooled 
mixture was evaporated to dryness and the residue which consisted of two major products 
was triturated with water to give a solid, which was recrystallised from ethyl ace- 

15 tate/methanol with decolorising charcoal to affonJ 538 mg (20 %) of the title compound. An 
analytically pure sample was obtained by preparative hpic on a Source RPC 15 column 
using acetonitrileAwater (20:80) with 0.1% TFA as eluent; mp 282-283*C; 'H-NMR (DMSO- 
d,): 5 1.16 (d, 6H). 3.86 (m. 1H). 7.14 (s. 1H). 7.18 (br. 1H). 10.74 (s. IH); MS: m/e 
323/325 (M*); (CJH,^Br,0^; calc C 29.64 H 3.11 N 12.96; found C 29.49 H 3.04 N 

20 12.59. 

FXAMPLE 25 

25 fifi.nihrQmQ-3. isnpmp viamino-AH.thifinQr3 2-ftl-i ? 4-thiadiazine tl-dloxide 

The mother liquor from the crystallisation of 6-bromo-3-isopropylamlno-4H-thieno[3,2-e]- 
1,2,4-thiadiazlne 1,1-dioxide described above was evaporated to dryness and the residue 
was purified by chromatography on silica with dichloromethane/methanol (95:5). Recrys- 

30 tallisation from ethyl acetate gave 270 mg (8%) of pure title compound; mp 250-25rC; 'H 
NMR (DMSO-dg): 5 1.18 (d, 6H). 3.86 (m. IH). 7.18 (br, 1H), 10.31 (s. IH); MS: m/e 
405/403/401 (M*); (C,H,N3BrASJ; calc C 23.84 H 2.25 N 10.42; found C 24.14 H 2.18 
N 10.25. 



FXA^ylPLE26 

fur.hlnrn-a^do hewlamlno-4H-thifinor3 2-e1-1.? 4-thiadiazine 1.1-dioxide 
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a) N-f3-AmiP0-S-chlnrn-?-thienvlsiHfnnYi)4| V cvclQhByvhthio..,^ ^ , 

The title compound was prepared from 3-amino-5<:hlorothiophene-2-sulfcnamide 
5 hydrochloride and cydohexyl isothiocyanate by a procedure analogous to the procedure 
described in example 3-a (yield 78%); --H-NMR (DMSO-de): 5 1.1-1.9 (m. 10H). 4.0 (m. 
1H). 6.45 (brs. 2H), 6.66 (s. 1H). 8.05 (brd. 1H). 11.2 (br s. 1H). 

b) 6-ChlQro-3i;voloh p yYlf^minMH-thienof3 P-ei-i ? 4-thiarii^^in^ i ^ ^^^^^^ 

The title compound was prepared from N-(3-Amino-5-chloro.2-thienylsulfonyl)-N-- 
(cyclohexyl)thiourea by a procedure analogous to the procedure described in example 3-b 
(yield 66%); mp 282-284«C (ethyl acetate/methanol); 'H-NMR (DMSOO,): 8 1.1-1.9 (m. 
10H). 3.55 (m. 1H), 7.08 (s. 1H). 7.19 (br. 1H). 10.73 (br s. IH); MS: m/e 321/319 (M*);' 
1 5 (CnH„N3CI,0jS^) calc. C 41 .31 H 4.41 N 13.14. found C 41 .66 H 4.45 N 12.99. 

EXAMPI F 97 

6-Chloro-3-fftiran-^Ylm>^thvl)f<min< MH-thieno r :^? - P i-i 2 4-thi.Hi..in^ 1 

a) N-f3-Amino-5-fihlorn-?-thiPnvls..lfanyiVKj-.(f . | ran-2-vlmPthyi) t^j^, ip.^ 

The title compound was prepared from 3-amino-5-chlorothiophene-2-sulfonamide 
hydrochloride and furfuryl isothiocyanate by a procedure analogous to the procedure 
25 described in example 3-a (yield of crude product: 92%). 

b) 6-ChlQro-3-fftiran-?-YlmftthYl)nml n»4H-th i eno r ^? . >.i -i.2 4.thi.Hi...no i ^ .^^^^ 

The title compound was prepared from crude N-(3-Amino-5-chloro-2-thienylsulfonyl)-N'- 
30 (furan-2-ylmethyl)thiourea by a procedure analogous to the procedure described in 

example 3-b except that the product was purified by column chromatography on silica with 
dichloromethane/methanol (19:1), (yield 11%); mp 224-225-C: 'H-NMR (DMSCW,): 5 4.41 
(d. 2H). 6.33 (m. IH). 6.41 (m. IH), 7:05 (s. IH). 7.62 (br s. IH). 7.75 (brt. IH). 11.2 (brs. 
IH): (C,oH,N,CIAS2); calc C 37.80 H 2.54 N 13.22; found C 37.87 H 2 51 N 13 10) 

35 



EXAMWP Of^ 
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6-CvanO-3-ifinnronvlamino-4H.thiBnnf.-^ 2.A.thiadia7inA 1.1.riinvirf^ 

To a solution of 6-bromo-3-isppropylamino-4H-thieno[3,2-el-1,2,4-thiadiazlne 1,1- 
dioxide (243 mg, 0.75 mmol) in dry N,N-dimethylformamide (2 ml) was added 
5 copper(l) cyanide (135 mg, 1 .5 mmol) and the mixture was heated at 150° C for 2 h 
under nitrogen. The dark mixture was allowed to cool to room temperature and water 
was added. The suspension was made basic by the addition of 1 N sodium hydroxide, 
filtered and the filtrate was acidified by the addition of 4 M hydrochloric acid. The 
resulting precipitate was purified by preparative hpic on a Source RPC 15 column 
1.0 using acetonitrile/water (20:80) with 0.1% TFA as eluent to afford 4 mg (2%) of the 
pure title compound; LC-MS: m/e 271 ((M + 1)*). 



EXAMPlP 9fl 

15 

6-BrQmo-3-cvclonffnTYlaminn-4H-thipnnn.2-,>i-i ? A.thi adia7inB i i-rfin TfiTin 

Bromine (0.12 ml, 2.3 mmol) was added dropwlse to a solution of 6-chloro-3- 
cyclopentylamino-4H-thienoI3,2-el-1 .2,4-thiadiazine (305 mg, 1 .0 mmol) in acetic acid 

20 (10 ml) and the mixture was stirred for 21 h at 100 »C in a sealed flask. The cooled 
mixture was evaporated to dryness and the residue was triturated with water to give 
a solid, which was recrystallised from ethyl acetate and ethanol affording the title 
compound (166 mg, 47%) contaminated with 33% of the starting material. Purifica- 
tion by preparative HPLC gave the title compound {65 mg, 18%) contaminated with 

25 3% of the starting material. 'H-NMR (DMSO): 6 10.7 (s, 1H. NH); 7.35 (br s, 1H, 
NH); 7. 1 3 (s, 1 H, H-7); 4.00 (sextet, 1 H); 1 .9 (m, 2H); 1 .7 to 1 .4 ppm (m, 6H). 
Decomp.: 287-294 "C 



30 EXAMPI P an 

6-ChlQro^3-(?-mftThYlnllYnnmino-4H-thiftnnf3.2.«>i-i ? A.thi;. ri ia7inA i i-w j T^ .j^^ 
A.solution of 3,6-dichloro-4H-thieno[3,2-eM.2,4-thiadiazine 1,1-dioxide (128 mg, 0.5 
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mmol) in methallylamlne {0.5 ml) was stirred for 48 h at 90°C in a sealed flask. The 
cooled solution was concentrated in vacuo and the residue was stirred with water (3 
ml) followed by adjustment to pH 2 with 4M hydrochloric acid. The product was 
isolated by filtration and washed with water, to give 92 mg (64 %) of the pure title 
5 compound; mp 224-226 «>C (dec); 'H-NMR (DMSO-ds): 8 1.72 (s. 3H), 3.75 (d, 2H). 
4.83 (s. 2H). 7.05 (s, 1H), 7.45 (br s. 1H), 11.0 (br s. 1H). 
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CLAIMS 

1 . A compound of the general formula I 




10 wherein 

B represents >NR* or >CR^R^ wherein and R« independently are hydrogen; hydroxy; 
Cw-alkoxy; or C,^-alkyl, C^-cycloalkyl, Cj^alkenyl or Cz^-aikynyl optionally mono- or 
polysubstituted with halogen; or R** and R* together represent one of the bonds in a double 
bond between the atoms 2 and 3 of fonnula I; 

15 

D represents - S(=0)2- or -SC^O)-; or 



D-B represents -S(=0)(R>N- 

20 wherein R^ Is C^^-alkyl; or aryl or heteroaryl optionally mono- or polysubstituted with 
halogen, hydroxy. C,^-alkoxy, aryloxy, arylalkoxy, nitro. amino. C,^-monoalkyl- or 
dialkylamino. cyano. acyl, or Ci^-alkoxycarbonyl; 

R' is hydrogen; hydroxy; C,^-alkoxy; or Ci^-alkyl, C„-cycloalkyl, Cj^- alkenyl or Cj^- 
25 alkynyl optionally mono- or polysubstituted with halogen and R* is hydrogen; or R* 
together with R* represent one of the bonds in a double bond between the atoms 2 and 3 
of formula I; or R^ together with R* represent one of the bonds in a double bond between 
the atoms 3 and 4 of formula I; 
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r2 is hydrogen; hydroxy; Ct^-alkoxy; or Ci^-alkyl, C«-cycloalkyl. C^- alkenyl or C^- 
alkynyl optionally mono- or polysubstituted with halogen; 

5 is -OR*; -C(=X)R^ -NR'R^ bicycloalkyl. aryl, heteroaryi, aryialkyi or heteroarylalkyi 
optionally mono- or polysubstituted with halogen, hydroxy, Ci^-alkoxy, aryloxy, arylalkoxy, 
nitro, amino, Ci^monoalkyl- or dialkylamino, cyano, oxo. acyl or Ci^-alkoxycarbonyl; or 
aryl substituted with Ci^-alkyl; 

10 wherein R* is hydrogen; Ca^-cycioalkyl or {C3^-cycloalkyl)C,^-aikyl, the Cw-cyctoalkyI 
group optionally being mono- or polysubstituted with Ci^alkyl, halogen, hydroxy or Ct^ 
alkoxy; a 3-6 membered saturated ring system comprising one or more nitrogen-, oxygen- 
or sulfur atoms; or straight or branched C,.t8-alkyl optionally mono- or polysubstituted with 
halogen, hydroxy. Ci^-alkoxy. C,^-alkylthio, C^^-cycioalkyl. aryl. aryloxy, arylalkoxy, nitro. 

15 amino. C,^ monoalkyi- or dialkylamino, cyano, oxo, fornnyl. acyl, carboxy. C,^-alkoxy- 
carbonyl, or carbamoyl; 

XisOorS; 

20 R^ is hydrogen; C|^-alkyl; C^^-alkenyl; (^-cycioalkyl optionally mono- or polysubstituted 
with Ci^alkyl, halogen, hydroxy or C,.e-alkoxy; or 

R* and R^ together with the nitrogen atom fonn a 3-12 membered mono- or bicyclic 
system, in which one or more of the carbon atoms may be exchanged with nitrogen, 
25 oxygen or sulfur, each of these ring systems optionally being mono- or polysubstituted 
with halogen, C^^-alkyi, hydroxy, Ci^-aikoxy, C,^-alkoxy-Ct^alkyl, nitro. amino, cyano. 
trifluoromethyl, C,^-monoalkyl- or dialkylamino, oxo; or R^ is 
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Wherein n,m,p independently are 0.1.2.3 and R'^ is hydrogen; hydroxy; C,^-allcoxy; 
5 cycloalicyl optionally mono- or polysubstituted with C^^-alkyl, halogen, hydroxy or C^^- 
alkoxy; Ct^-alkyl» Cj^-alkenyl or Cj^-alkynyl optionally mono- or polysubstituted with 
halogen; or 

and together with the nitrogen atom fomris a 3-12 membered mono- or bicyclic 
10 system, in which one or more of the carbon atoms may be exchanged with nitrogen, 
oxygen or sulfur, each of these ring systems optionally being mono- or polysubstituted 
with halogen, C,^-alkyl. hydroxy, C^^-alkoxy, C,^-alkoxy-C,^.alkyl, nitro, amino, cyano, 
trifluoromethyl, Ci^-monoalkyl- or dialkylamino or oxo; 

1 5 A together with carbon atoms 5 and 6 of fonnula I represents a 5 or 6 membered hetero- 
cyclic system comprising one or more nitrogen-, oxygen- or sulfur atoms, the heterocyclic 
systems optionally being mono- or polysubstituted with halogen; C,.,ralkyl; Ca^-cycloalkyl; 
hydroxy; Ci^-alkoxy; C^^-alkoxy-Ci^-alkyl; nitro; amino; cyano; cyanomethyl; perhalome- 
thyl; Ci^-monoalkyl- or dialkylamino; sulfamoyi; C,^-alkylthio; Ci^-alky!sulfonyl; 

20 alkylsulfinyl; C,^-alkylcarbonylamino; arylthio. arylsulfinyl, arylsulfonyl. the aryl group 
optionally being mono- or polysubstituted with Ci^-alkyl. halogen, hydroxy or C^^-alkoxy; 
Ci^-alkoxycarbonyl; Ci^-alkoxycarbonyl-C,^alkyl; carbamyl; carbamyl- methyl; C,^- 
monoalkyj. or dialkylaminocarbonyl; C,^-monoa!kyl- or diaikylaminothiocarbonyl; ureido; 
C,^-monoalkyl- or dialkylaminocarbonylamino, thioureldo; C,^-monoalkyl- or dialkylami- 

25 nothiocarbonyl- amino; Ci^-monoalkyl- or dialkylaminosulfonyl; carboxy; carboxy-C,^- 
alkyl; acyl; aryl, arylalkyi, aryloxy, the aryl group optionally being mono- or polysubstituted 
with Ci^alkyl. halogen, hydroxy or C^alkoxy; (1,2,4-oxadiazol-5-yl)- or (1,2,4-oxadia20l- 
3-yl)-C,^-alkyl the oxadiazolyl group optionally being substituted with C,^-alkyl or C«- 
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cycloalkyi; or a 5 - 6 membered nitrogen containing ring, optionally substituted witii phenyl 
or Ct^-alkyl; 

provided that A together with carbon atoms 5 and 6 of formula I do not fonn a pyridine ring 
5 and that the following compounds 3-aminoimidazo[4,5-el-1 ,2.4-thiadiazine 1 .1-dioxide and 
3- (benzoylamino)imidazo[4,5-el-1,2.4-thiadiazine 1,1-dioxide are not included; 

or a salt thereof with a phamnaceutically acceptable acid or base, or any optical isomer or 
mixture of optical isomers, including a racemic mature, or any tautomeric form. 

10 

2. A compound according to claim 1 . wherein is hydrogen or Ci^-alkyl. 

3. A compound according to claim 1 or 2 wherein is R^ -OR*. NR'R' or aryl, the 
aryl groups optionally being substituted with C,^-alkyl; wherein 

15 

R» is hydrogen; C3^-cycloalkyl; (C«^ycloalkyi)Ci^-alkyl; a 3 - 6 membered saturated ring 
system comprising one. two or three nitrogen-, oxygen- or sulfur atoms; or straight or 
branched C^.^s-alkyi optionally substituted with halogen, hydroxy. Ci^-alkoxy. Ci4,-alkylthio, 
C«-cycloalkyl or aryl. 

20 

R« is hydrogen, C^^-alkyl or Cg^-cycloalkyl; or 

R» and R' together with the nitrogen atom fonn a 4 - 6 membered ring. 

25 4. A compound according to any one of the preceding claims wherein R^ is 
secondary C^-alkyl. tertiary C«-alkyl. C„-cycloalkyl or (C«-cycloalkyl)methyL 

5. A compound according to any one of the preceding claims wherein A together 
with cartDon atoms 5 and 6 of formula I fonms a 5 membered heterocyclic system 
30 containing one hetero atpm selected from nitrogen and sulfur, the heterocyclic system 
optionally being mono- or disubstituted with halogen; Ci.,2-alkyl; Cw-cycloalkyl; cyano; 
cyanomethyl; perhalomethyl; sulfamoyi; Ci^-alkylthio; C,^-alkylsulfonyl; C,^-alkylsulfinyl; 
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arylthio, arylsulfinyl, arylsulfonyl, the'aryl group optionally being mono- or polysubstituted 
with C,^-alkyl, halogen, hydroxy or Cv,-alkoxy: C^ralkoxycarbonyl-C,^alkyl; 
carbamylmethyl; carboxy-C,^alkyl; aryloxy; {1,2.4-oxadiazol-5-yl)-or(1,2.4-oxadiazol-3- 
yl)C,^aikyl, the oxadiazolyl group optionally being substituted with Ci^aikyl orC»«- 
5 cycloalkyi; acyl or a 5 - 6 membered nitrogen containing ring, optionally substituted with 
phenyl or C,^-alkyl. 

6. A compound according to any one of the preceding claims wherein A together 
with carbon atoms 5 and 6 of formula I forms a 5 membered heterocyclic system 

10 containing two hetero atoms selected from nitrogen, oxygen and sulfur, the heterocyclic 
system optionally being substituted with halogen; C,.„-alkyl: C»«-cydoalkyl; cyano; 
cyanomethyl; perhalomethyl; sulfamoyi; C„-alkyl8ulfonyl; C,^-alkylsulflnyl: arylthio. 
arylsulfinyl, arylsulfonyl, the aryl group optionally being mono- or polysubstituted with C„- 
alkyl, halogen, hydroxy or C^alkoxy; C,^alkoxycarbonyl-C,^lkyl; carbamylmethyl; 

15 carboxy-C„-alkyl; aryloxy; (1 ,2,4-oxadiazol-5-yi)- or (1 .2.4-oxadiazol-3-yl)CM-alkyl, the 
oxadiazolyl group optionally being substituted with C,^,-alkyl or Cw-cycloalkyl; acyl; ora 5 - 
6 membered nitrogen containing ring, optionally substituted with phenyl or C,^-alkyl. 

7. A compound according to any one of the preceding claims wherein A together 
20 with cartjon atoms 5 and 6 of fonnula I fbnns a 6 membered aromatic heterocyclic system 

containing two or three nitrogen atoms, the heterocyclic system optionally being 
substituted with halogen; C,.,ralkyl; Cj^cloalkyl; cyano; cyanomethyl; pertialomethyl; 
sulfamoyi; Cw-alkylthk); C«alkylsulfonyl; C,^alkylsulfinyl; arylthio, arylsulfinyl, 
arylsulfonyl. the aryll group optionally being mono- or polysubstituted with Ci^lkyl. 
25 halogen, hydroxy or C„-alkoxy; C,^-alkoxycariDonyl-Cv,-alkyl; carijamylmethyl: carboxy- 
C,^-alkyl: aryloxy; (1,2,4-oxadiazol-5-yl). or (1 ,2.4-oxadiazol-3-yl)CM-alkyl, the oxadiazolyl 
group optionally being substituted with C„-alkyl or C„-cycloalkyl; acyl; or a 5 - 6 
membered nitrogen containing ring, optionally substituted with phenyl or C„-alkyl. 

30 8. A compound according to any one of the preceding claims wherein A together 
with carbon atoms 5 and 6 of fonnula I fbnns a 6 membered non-aromatic heterocyclic 
system containing one or two hetero atoms selected from nitrogen, oxygen and sulfur, the 
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heterocyclic system optionally being substituted with halogen; Cvn-alkyl; Cs^-cycloalkyl; 
cyano; cyanomethyl; pertialomethyl; sulfamoyi; C«-alkylthio; Ci^alkylsutfonyl; C^^ 
alkylsulfinyl; arylthio, arylsulfinyl, arylsulfonyl. the aryll group optionally being mono- or 
polysubstituted with Ci^alkyl, halogen, hydroxy or Ci^alkoxy; C^^-alkoxycarbonyl-^^t^- 
5 alkyi; carbamylmethyl; carboxy-Ci^alkyl: aryloxy; (1 ,2,4-oxadiazol-5-yl)- or (1,2.4- 
oxadiazol-3-yl)Ci^-aikyl, the oxadiazoly! group optionally being substituted \Anth Ci^-alkyl 
or Ca^-cycloalkyl; acyl; or a 5 - 6 membered nitrogen containing ring, optionally substituted 
with phenyl or C,^-alkyl. 

10 9. A compound according to any one of the claims 1 - 8, wherein the general 
formula I is 




15 

wherein 

and R* independently are hydrogen; hydroxy; C,^-alkoxy; or C,^alkyl. Cw-cycloalkyl, 
Ca^ralkenyl or Ca^-alkynyl optionally mono- or polysubstituted with halogen and R* is 
20 hydrogen; or 

R* together with represent one of the bonds in a double bond between the atoms 2 and 

3 of fomnula I and R' is as defined above; or 

25 R* together with R^ represent one of the bonds in a double bond between the atoms 3 and 

4 of fonnula I and R* is as defined above; 



D represents -S(=0)2- or S(=0)-; and 
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A, and are as defined above. 

1 0. A compound according to claim 9 wherein and R* independently are hydrogen 
5 orCi^-ail<yl. 

11. A compound according to claims 9 or 10 wherein together with R* represent 
one of the bonds in a double bond between the atoms 3 and 4 of fonnula I. 

10 12. A compound according to any one of the claims 9-11, wherein R^ together with 
R* represent one of the bonds in a double bond between the atoms 2 and 3 of fonnula I. 

13. A compound according to any one of the claims 9-12 wherein D is -S(=0)2-. 

15 14. A compound according to any one of the claims 1 - 8 wherein the general fonnula 
lis 




wherein 

R' is hydrogen; hydroxy; Ci^-alkoxy; or C,^-all<yl, Cj^-cycloalkyl. C^6-ail<enyl or C^^- 
25 alkynyl optionally mono- or polysubstituted with halogen and R^ is hydrogen; or 

R^ together with R^ represent one of the bonds in a double bond between the atoms 3 and 
4 of formula I; 
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D represents -S(=0)R^= 

wherein is C,^alkyl; or aryl or heteroaryl optionally mono- or polysubstituted with 
5 halogen, hydroxy, Ci^alkoxy, aryloxy. arylalkoxy, nitro. amino. Ci^-monoalkyl- or 
diali^lamino. cyano. acyl or C,^-alkoxyc^irbonyl; and 

A. and R' are as defined above. 

10 15. A compound according to claim 14 wherein R^ is hydrogen or Ci^-alkyl. 

16. A compound according to daim 14 or 1 5 wherein R^ together with R* represent 
one of the bonds in a double bond between the atoms 3 and 4 of fomiula L 

15 17. A compound according to any one of the claims 14-16 wherein R^ is Ci^lkyl. 
phenyl or pyridyi. 

18. A compound according to any one of the claims 1 - 8 wherein the general fonnula 



25 wherein 

R\ R5 and Independently are hydrogen; hydroxy; Ci^-aikoxy; or Ci^-alkyl. C«- 
cycloaikyl, Ci^-alkenyl or Ca^-alkynyl optionally mono- or polysubstituted with halogen and 
R^ is hydrogen; or 



lis 



20 




(Ic) 
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together with represent one of the bonds in a double bond between the atoms 2 and 

3 of fonnula I and R^ and R® are as defined above; or 

5 R* together with R' represent one of the bonds in a double bond between the atoms 3 and 

4 of formula I and R^ and R* are as defined above; 

D represents -S(=0)2- or -S(=0)-; and 
10 A. R^ R^ are as defined above. 

1 9. A compound according to claim 18 wherein R\ R' and R« independently are 
hydrogen or Ct^-alkyl. 

1 5 20. A compound according claim 18 or 19 wherein R^ together with R* represent one 
of the bonds in a double bond between the atoms 3 and 4 of formula I. 

21. A compound according to any one of the claims 1 8 - 20 wherein R^ together with 
R* represent one of the bonds In a double bond between the atoms 2 and 3 of formula I. 

20 

22. A compound according to any one of the claims 18 - 21 wherein D is -S(=0)2-. 

23. A compound selected from the following: 

25 7-Cyano.3-isopropylamino-6-methyi-4H-thieno[2,3-eM.2,4-thiadiazine 1.1-dioxide 
7-Cyano-6-methyI-3-propylamino-4H-thieno[2.3-e]-1.2.4-thiadia2ine1.1-dioxide 
6-Chloro-3-isopentylamino-4H-thieno[3.2-el-1.2,4-thiadiazine 1,1-dioxide 
6-Chloro-3-(1 -methylheptyl)amlno-4H-thieno(3,2-e]-1 ,2,4-thiadiazine 1 , 1 -dioxide 
6-Chloro-3.(1-^thylpentyl)amino-4H-thieno[3.2-e]-1,2,4.thiadiazine1,1-dioxide 

30 6-Chloro-3-(2.methylbutyl)amino- 4H-thieno[3.2-e]-1 .2.4-thiadiazine 1 , 1 -dioxide 
6-Chloro-3K1-methylhexyl)amino-4H-thieno[3.2-el-1,2,4-thiadiazine1,lK^^^^ 
6-Chloro-3-cycIopentylamino-4H-thieno[3,2-e]-1,2,4-thiadia2ine 1.1-dioxide 
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6-Chloro-3^:ydohexylmethylamin(>4H-thieno[3.2-«h1 .2.4-thiadiazine 1 
Ethy!3K6KJitoro-1,4Klihydro-1,lKilo5Cothienol3.2-e]-1X*,2.4-ttiiadlazjn-3- 

ylamino)butanoate 

3-(6-ChtorcH1.4-dihyd^o-1.1-dioxothieno[3,2■«^U^2.4-thiadiazin-3-ylamino)butan 
5 6-Chloro-3K3-hydroxy-1-memylpropyl)amino-4H-thienot3,2-el-1A4-thiadiazine 1,1- 

dioxtde 

{R)-6.Chloro-3-(1-phenylethyOamino-4H-mienol3.2-el-1,2.4-thiadiazine1.1-dio3dde 
(S)-3-sec-Butylamino-6-chlorc>-4H-thieno[3,2-el-1 ,2.4-thiadiazine 1^,1-dioxide 
e-Chloro-3-isopropylamino^thieno[2,3-el-1.2.4-thiad!azine 1 ,1-dioxide 

10 6-Chloro-3K:yclopentylamino-4H-thieno[2.3-eI-1.2,4-thiadiazine 1.1-dioxide 
6-Bromo-3-isopropylamino-4H*ienot3,2-eh1.2.4-thiadiazine1,1-dioxid^ 
3-lsopropylatnino-4H-thienol3,2-eh1,2,4-thiadiazine 1.1-dioxlde 
6.Ruoro-3-isopropylamino-4H-thieno[3,2-e]-1 .2,4-thiadiazine 1 . 1 -dioxide 
3-Cyciobutylamino-5.6-dimethyl-4H-thieno[3.2-el-1 ,2,4-thiadiazine 1 ,1-dioxide 

1 5 3-Cyclopentylamino-5.6-dimethyl-4H-mieno[3,2-e]-1 ,2.4-tliiadiazine 1 , 1 -dioxide 
3-isopropylamino-6.7-dimethyMH-thienot2,3-el-1,2.4-thiadiazine 1.1-dioxide 

3-Cyc!obutylamino-6.7-dimethyl-4H-thienot2,3-el-1 ,2.4-tliiadiazine 1 ,1-dioxide 
3-Cyclopentylamino-6.7-dimethyl-4H-thieno[2.3-eh1.2.4-thiadiazjne 1.1-dioxide 

5-Chtoro-3-isopropyiamino^H-thienop.2-e]-1 .2.4-thiadiazine 1 ,1-dio5dde 
20 5-Chloro-3-propylamino-iH-thieno[3.2-e]-1.2.4-thiadiazine 1.1-dioxide 
5-Chloro-3-cydoperrtylamino^H-thieno(3,2-el-1 .2.4-thiadiarine 1 ,1-dioxlde 

5- Cliloro-6-m^yl-3-isopropylamlno-4H-thieno[3,2-el-1 .2.4-thiadiazine 1 ,1-dioxide 

6- chloro-3-isopropylamino-5-methyI-4H-thieno[3.2-el-1 ,2,4-miadiazine 1 .1-dioxide 
6-chloro-3^:yciopentylamino-5-fnethyl-4H-thienot3,2-e]-1 ,2,4-thiadiazine 1 .1-dioxide 

25 6-Fluoro-3-propylaniino-4H-thienot3,2-el-1 .2,4-thiadiazine 1, 1-dioxide 
6-Fluoro-3-cyclopentylamino-4H-thieno[3,2-el-1,2.4.thiadiazine 1 .1-dioxide 
5-FIuoro-3-propylamino-4H-thieno[3.2-el-1.2.4-thladlazlne 1.1-dioxlde or 
5-Fluoro-3-isopropylamino-4H-lhieno(3,2-eh1 ,2,44hiadlazine 1 , 1-dioxlde. 
3-lsopropylamino.7-methyl-4H-thleno[2.3-eI-1.2.4-thtadiazine 1 .1-dio)dde 

30 6.Chloro-3-cydobutylamino-4H-thienol3,2-e]-1 ,2.4-thiadiazine 1.1-dioxide 
6<:hlorD-3-(2-hydroxyethyl)amino-4H-thienol3.2-el-1,2.4-thiadiazjne1,1-dioxide 
(±)-3-exo-BicydoI2.2.1lhept-2-ylamino-6-chloro-4H-thieno[3.2-e]-1.2.4-thiadiazine1.1- 
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dioxide 

(R)^hloro-3-(2-hydroxypropyl)amino^H*ienoI3.2-eh1.2.4-thiadia2ine1.lKliox^^^ 
6.Bromo-WsopropylainincMH-thieno[3.2-eH.2.4-thiadia2ine 1.1-dioxide 

5.6-Dibromo.3-isopropylamino^H-thleno[3.2^h1.2.4.thiadiazine1.1-dioxide6^hloro.3. 
5 cyclohexylamin(MH-thieno(3,2-eJ-1,2.4-thiadiazine 1,1^ioxide 

6-Chloro-3Kfuran-2-ylmetliyl)amin<>4H-thieno(3.2^M.2.4*iadia2ine1.1^ioxide 
6-Chloro-3-(1-etiiylpropyl)amincMH-thienol3.2-eM.2.4.thiadiazine 1.1-dioxide 
6-Bromo.3<ycloperitylamino-4H-thieno[3.2-eH.2.4-thiadia2ine 1.1-dioxide 
6-Chloro-3-(2-methyiallyl)amino-4H-thienol3,2-e]-1 ,2,4-thiadia2ine 1 , 1 -dioxide or 
10 6-Cyano-3-isopropylamino-4H-thieno[3.2-el-1.2,4-thiadia2ine1,1-diox!de. 



24. Compounds according to any one of the preceding claims which acts as openers 
of the K^Tp-regulated potassium channels. 

15 

25. A Tiethod of preparing a compound offbmiula I. characterized in 
a) reacting a compound of fonnula II: 



20 



I R^ 

.B 

(II) 



wherein A. B. D. R' and are as defined above and Z is a leaving group such as altoxy. 
alkylthio. halogen, preferentially chloro. bromo. iodo. trimethylamino. or methylsuHbnyl with 
25 a compound of formula III: 
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2 



/ 



HN 




(III) 



wherein and are defined above to fonm a compound of the general fonnula I; 

5 

b) reacting a compound of formula iV: 



wherein is hydrogen and A, B, D and X are as defined above, or B is NH and R\ A. D 
and X are as defined above, with the compound of fomnula III. or a suitable salt thereof in 
the presence of P2O5 and a high boiling tertiary amine or a suitable salt thereof, to form a 
1 5 compound of the general formula I; 

c) reacting a compound of the formula IV: 




10 



20 




(IV) 
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Wherein R' is liydrogen and A. B, D and X are as defined above or B is NH and R\A. D 
and X are as defined above, with a compound of the fonnuia Hi. or a suitable salt thereof 
in the presence of titanium tetrachloride and a solvent with which it may fbnn a complex. 
5 like e.g. tetrahydrofuran. or a mixture of toluene and anisole. to form a compound of the' 
general formula I; 

d) reacting a compound of formula V 



10 



A 



SO,NH, 

(V) 



wherein R' and A are as defined above, with a compound of formula VI 

15 



R'NCO (VI) 

wherein R' is as defined above, to fomi a compound of the general formula I wherein D is 
20 SO2. B is >NR«. R^ is H. and R" and R« together fontj a bond; 

e) reacting a compound of the formula V 



25 
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Wherein and A are as defined above, with, a compound of formula VII 

R'NHC(:0)CI (VII) 

5 

wherein is as defined, to form a compound of the general formula I wherein D is SO2, B 
is >NR*, R* is H. and R* and R* together fomi a bond; 

f) reacting a compound of the fonnula V 

10 

A f 

1 5 wherein R^ and A are defined as above, with a compound of fonnula VIII 



11 



2 ^ (VIII) 



20 

wherein Y is NH or S. or a suitable salt thefeof, to form a compound of the general formula 
I, wherein D is SO^ B is >NR' . R* and R» together fomi a tiond, and and R* are H; 



g) reacting in the presence of a base a compound of fonnula IX 

25 
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(IX) 



or a suitable salt thereof, wherein R^^ is or EtOC(=0). wherein R^ and A are defined as 
5 above, with a compound of formula X 

R^N=C=S (X) 

wherein R' is as defined above, to form an adduct which may have either of the two 
10 structures XI or Xil or be a mixture of the two 



15 




6'% r 



(XI) 



II 



NH-R^ 



20 



o o 



(XII) 
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either of which by ring-closure, e.g. by treatment with phosgene in a suitable solvent, 
5 forms a compound of the general formula I, if R" Is , wherein D is S(=0)j , B is >NR' , 
R* is H, and R* and R* together form a bond, and a compound of the general formula XIII 
ifR"isEtpc(=0): 



T 



A 



10 



O ^ (XIII) 



h) hydrolyzing and subsequently decarboxylating a compound of the general formula Xl^ 



15 




20 to form a compound of the general fonmula I. wherein D is S(=0)2 . B is >NR® . and 
are H. and and R* together form a bond, e.g. by heating the starting compound in 
aqueous base. 
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26. A pharmaceutical compositicn comprising a compound according to any of the 
claim 1 - 24 or a or a phamnaceutical acceptable saft thereof with a pharmaceutlcally 
acceptable add or base, or any optical isomer or mixture of optlcal lsomera, Including a 

5 racemic mixture, or any tautomeric fomi together with one or more pharmaceutically 
acceptable carriers or diluents. 

27. A pharmaceutical composition for use in the treatment of diseases of the 
endocrinological system such as hyperinsulinaemia and diabetes comprising a compound 

10 according to any of the claims 1 - 24 or a phamiaceutical acceptable salt thereof with a 
phamriaceutically acceptable acid or base, or any optical isomer or mixture of optical 
isomers, including a racemic mixture, or any tautomeric fonm together with one or more 
phannaceutically acceptable caniers or diluents. 

1 5 28. The pharmaceutical composition according to claim 26 or 27 in the forni of an oral 
dosage unit or parenteral dosage unit. 

29. A pharmaceutical composition according to claim 26 or 27 wherein said 
compound is administered as a dose in a range from about 0.05 to 1000, preferably from 

20 about 0.1 to 500 and especially in the range from 50 to 200 mg per day. 

30. A compound according to any one of the claims 1 - 24 or a phannaceutically 
acceptable saft thereof with a phannaceutically acceptable acid or base, or any optical 
isomer or mixture of optical isomers, including a racemic mixture, or any tautomeric fomi 

25 for therapeutical use. 

31 . A compund according to any one of the claims 1 - 24 or a pharmaceutically 
acceptable saft thereof wrth a pharmaceutically acceptable acid or base, or any optical 
Isomer or mixture of optical isomers, including a racemic mixture, or any tautomeric forni 

30 for ttierapeutical use in the ti^atment or prevention of diseases of the endocrinological 
system, such as hyperinsulinaemia and diabetes. 
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32. The use of a compound according to any one of the claims 1 - 24 or a 
pharmaceuticaliy acceptable salt thereof with a phannaceutically acceptable acid or base, 
or any optical isomer or mixture of optical isomers, including a racemic mixture, or any 
tautomeric form as a medicament 

5. 

33. The use of a compound according to any of the claims 1 - 24 for preparing a 
medicament 

34. The use of a compound according to any one of the claims 1 - 24 or a 

10 phamiaceutically acceptable salt thereof with a phannaceutically acceptable acid or base, 
or any optical isomer or mixture of optical isomers, including a racemic mixture, or any 
tautomeric form for the preparation of a medicament for the treatment or prevention of 
diseases of the endocrinological system, such as hyperinsulinaemla and diabetes. 

1 5 35. A method of treating or preventing diseases of the endocrinological system, such 
as hyperinsulinaemla and diabetes in a subject in need thereof comprising administering 
an effective amount of a compound according to any of the claims 1 - 24 to said subject 

36. A process for the manufacture of a medicament, particular to be used in the 
20 treatment or prevention of diseases of the endocrinological system, such as 
hyperinsulinaemia and diabetes which process comprising bringing a compound of 
formula I according to any of the claims 1 - 24 or a phannaceutically acceptable salt 
tiiereof into a galenic dosage form. 



25 37. Any novel feature or combination of features as described herein. 
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